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3 UR IDEĄ WAS 
> BUDA BETTER VALVE 


90 Casita Ovi Pa 


WHEN YOU DEMAND CRITICAL PRECISION 


Only one part . 
MAC 4-way air valve. It's an 


> the spool moves in this ingenious 
oscillation that must be 


critically precise and is. The C/R Sirvene (synthetic 


rubber) parts seal the valve circuits under pressures up to 


150 psi and over a wide range of temperatures and cycle 


speeds. To operate correctly, those small Sirvene parts 
must be molded to unusually close dimensional tolerances 
C/R is consistently meeting and beating these tolerances 


And MAC 


have run for millions of cycles without trouble 


reports that on the toughest jobs their valves 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
I3OI Elston Avenue, Chicago 22, Illinois 


es in 55 principal cities « See you 


In Canada: Manufactured and Distributed by 
Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario 


Export Sales: Geon International Corp. Great Neck, New York. 


You can have the same dependability. Whenever your 
mechanism design demands the most exacting qualities in a 
. depend on Sirvene. As a start 


booklet 


molded pliable part . 


write for your copy of the new *'Sirvene" 


SIRVENE DIVISION 


CHICAGO 
RAWHIDE 


Other C/R Products 
C/R Shaft and End Face Seals « Sirvis-Conpor mechanical 
leather cups, packings, boots * C/R Non-metallic Gears 





JIC Solenoid 
and Cover, 


Available on 700 Series Ross Air Valves 
when specified or may be installed on 
valves now in your plant. 


Cover protects solenoid against dust, splash- Valve becomes electrically inoperative 
ing liquids and airborne contaminations. when cover is removed. 


Can be manually operated without 


: Captive type cover fasteners. 
removing cover. 


Ample wiring connection space. J$- Chain to prevent loss of cover. 


Ring type pressure connectors. 3 Threaded electrical conduit connection. 


Interchangeable with standard Ross cover 


end selencid. MM Provision for piped exhaust. 


JIC Solenoid Cover and Head Assembly also 
available for 700 Series Momentary Valves. 


Tomorrow's EnginAlRing Delivered Today... Anywhere 


CSS OPERATING VALVE COMPANY 


114 E. GOLDEN GATE AVENUE * DETROIT 3 * MICHIGAN 


L 
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G-E Type AK-1-50 Electrically Operated Air 
Circuit Breaker, 1600-amperes, 600 Volts, 
A-C. One pole shown. Made by General 
Electric Company, Low Voltage Switchgear 
Department, 6901 Elmwood Ave., 
Philadelphia, Pa. 


Here is the General Electric Type AK-1-50 Electrically Operated 
Air Circuit Breaker, 1600-ampere frame size used to protect low- 
voltage systems. The picture shows one pole of the contact, and 
in order to photograph it, the housing and the arc-quencher parts 
were removed. Note the Revere Extruded Shapes, and Rectangular 
Rod. There are three shapes, and one size of bar, all in copper, 
because copper has the highest electrical conductivity of all 
commercial metals. 

If these shapes had to be “hogged” out of bar, they would be 
expensive, due to the machining time, and the scrap generated. 
While copper scrap is readily salable at good prices, it is costly 
from the machining standpoint. Extruded shapes by Revere, pre- 
formed to the desired contours, usually reduce machining to a 
cutting-off operation, plus such minor details as drilling which 
cannot be done during extrusion. Shapes naturally cost more per 
pound than bar or rod, but the ultimate saving makes up for the 
difference and more, sometimes several times. 


Are you doing much machining of copper? If so, look into 
Revere Extruded Shapes. They may save money, and speed up 
production as well. See the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Milis: Baltimore, Md.; Chicago and Clinton, lll.; Detroit, Micb.; 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
—Sales Offices in Principal Cities, Distributors Everywhere 
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Germany's Amazing Comeback 
llow national recognition and applicat 
ind energy are speeding the nation to rapi 
study of this phenomenal rebirth | 
of Product Engineering 


High Temperature Seals 
Factors affecting design of glands f 


1 


extremes of heat and pr 


Redesign for Die Castings 
Design tips on reducing piec Ost: built-in fastenings; use 
to save metal; cored hol I] orners, draft and under 


Product Designs 


Magnesium castings in the Volkswag 


n; no-play mechanism for 
stant-velocity universa! joint in engine tester; hydraulic engin 
surface grinder with pressure lubrication; 16-stage assembl 
fast re-tooling; illuminated control dial for applian 

Pneumatic Time Delay Relays 
How pneumatic time-delay relays o] 


applications 


Plate Cam Design—Evaluating Dynamic Loads 
Fourth article in this series evaluates effect of weight and fri 
parts, spring loads and pressure angles on cams with radial 


Estimating Government Contracts M 


Precise procedure with forms for estimating material, labor, tooling and overhead 


Minimum Inertia in Geared Drives Martin 
Dynamic analysis of a hoist drive develops equations useful wherever heavy starting 


loads are met 


Electrohydraulics in Machine Tools 


Concluding article shows how “electrohydraulic” design thinking is applied to 


production milling machine, large planer-miller, automatic lathe, crankshaft lathe 


Mechanical Corrosion 


Causes of stress Corrosio1 orrosion fatigue, impingement 


] f r : mater ] Aner ] 
in selection of most it ma 1 iH i t 


Fractional Horsepower Motors 


Selection chart, schematic diagrams, sp: torqu 


Strain-Gage Bridge Sensitivity Contro! 
How to apply an adjustable resistan 
libration and correct for system 


Mass Moments of Inertia loomok and R 
Nomograms for calculating moment f rtia f tior f ! 


iny material 


Oscillatory Accelerations 
Alignment chart to determin 


DEVELOPMENTS TO WATCH... COMING EVENTS ... 211 ENGINEERING ABSTRACTS . 
DESIGN PERSPECTIVES NEW COMPONENTS AND MATERIALS 224 NEW BOOKS 

EDITORIALS CATALOGS AND BULLETINS 309 READERS’ LETTERS 
TECHNICAL NEWS SANS, SOUCI ... TT 326 PRESS PREVIEWS 


Number of copies printed this issue 36,258 





RUE MALLORY POTTAN ar 


Three diffe rent su itching positions 
actuating one or two circuits . . . are made 
in only 14" of plunger travel. Help your 
cost reduction program by using the new 


plunger Su itch, shown here in actual size. 


ee re TP 


Try this Mallory Plunger Switch 
in Your New Product Designs 


NS something unusual in circuit switching for your prod- 

uct? Take a look at this Mallory plunger switch. Compact Many Switching 

in size and modest in price, it can be actuated by a knob, door, Combinations Possible 

cam or any of a score of similar devices. Several switches can be J 

grouped for simultaneous or sequence switching by a rotary l'wo of the many sequences possible with the 
, : E i : e" 9 s Mallory plunger switch are diagrammed here. 

cam. You can use it as a limit switch, with or without ''dead The upper series shows two circuits opened 


travel” ...as SPDT ... or as DPST. and closed in sequence as the plunger is de- 
pressed to full travel and released. In the lower 

Plunger travel is 14’’. In this short space, you can have three series, a normally closed circuit is opened and 

different switching arrangements of the controlled circuits . . . Lat ME aiiis 

in the released, partially released and fully depressed positions. position. The spring returns the plunger to the 

It is possible, for example, to have two circuits opened or closed released position. 

in sequence. Numerous other sequences are possible. Spring 

pressure can be supplied for many values over a consider- RELEASED ey a. 

able range. POSITION CA" travel) CA^ travel) 

Capacity of the switch is 15 amperes, 230 volts AC; 20 amperes, | |. 

115 volts; 34 H.P. @ 115 volts; 114 H.P. @ 230 volts. Supplied "a T2 ae 

with 14” wide x L” thick spade terminals. Mounting requires 

only a single hole, using a spring grip washer . . . takes only 

seconds. Outside diameter is only 1! 4". For complete data and 

prices, write or call Mallory today. 


Serving Industry with These Products: 
Electromechanical—Resistors e Switches è Television Tuners è Vibrators P.R.MALLORY & CO.Inc 


Electrochemical—Capacitors è Rectifiers èe Mercury Batteries 4 
Metaliurgical— Contacts ¢ Special Metals and Ceramics e Welding Materials 


MALLORY & CO Inc INDIANAPOLIS 6 
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Developments 
To Watch 


SUBSTITUTE HIGH TEMPERATURE ALLOYS 


for jet engine use have been developed at Cornell Acronauti 

cal Labs., Buffalo, N. Y. to replace strategic alloys such as nickel, 

Se a a ee EA cobalt, columbium and other metals in case of a stepped-up engine 
production. Improvements in hot strength of chromium-nickel 

stainless steels were achieved mainly with titanium and boron 

THIS MONTH'S COVER compositions, plus high temperature solution treatments in thc 


Redietor grill for the Nosh Rombler—e range of 2100 to 2300 F. Asa result, three titanium and tit inium 
30-lb zinc die casting—produced at the boron chromium-nickel stainless steels were pk ked from about 15! 
Fayetteville plant of Precision Castings Co. 
J. J. Punke, vice-president in charge of en - 
gineering, presents a detailed discussion of l'hese are: (1) 18 Cr9 Ni-0.15 C-0.75 Ti stainless; (2) 17 Cr] 


design factors involved in redesigning for 7c -o(^ z 2 7 7 ?€ 
5 0 0.8 ss; (3) 17 Cr-12 Ni-2.5 Mo-0.] 
die casting, starting on page 156 in this issue Ni- 2.5 Mo-0.15 € > li stainless; 


experimental compositions and will undergo further investigation 


C-0.15 B-0.85 Ti stainless. The tests also showed that there was no 
increase in strength with titanium contents greater than one per 
cent. Also, there was a decrease in the 1350 F and 1500 F rupture 
THE STAFF strength of the 18 Cr-9 Ni and the 17 Cr-12 Ni-2.5 Mo stainles 


steels after solution treating at temperatures above 2000 F. Boron 
Editor G. F. NORDENHOLT 
Assistant to the Editor JOSEPH KERR 
Managing Editor ROBERT W. CARSON strength of the Cr-Ni stainless steels. Stress-rupture properties 


contents above 0.2 per cent did not increase the high temperatur 


Associate Editors were good for all three compositions. Good results were obtains 
RANDOLPH P. DOMINIC * HENRY E. COOK, JR with the 17 Cr-12 Ni-2.5 Mo-0.15 C-0.15 B steels with titanium 


RICHARD M. KOFF * JAMES R. McDERMOTT 1 y 
titanium and tungsten, after hot rolling to sheet at 1800 to 2000 | 


Assistant Editors ROBERT E. ABBOTT and final solution treatment at 2300 I Rupture strength for 1 
PAUL N. ANDERSON * NICHOLAS CHIRONIS 2 2 : 
JOHN KOLB * RICHARD A. LAWRENCE hr at 1500 F was 18,500 psi, with ductilities of 8 to ) per cen 


NORMA J. VAN NESS 


; 
elongation. 


Editorial Assistant LILLIAN F. WITHAM 


ane sae ee Ss eee BEARINGS FOR 600 F WATER LUBRICATION 


Washington GEORGE B. BRYANT, JR 


are made of carbon granules mixed with a cobalt base alloy 
Publisher ALBERT HAUPTLI 


Advertising Sales Manager STANLEY J. ALLING 
Manager, Market Research HUGH BRITTON skeleton supporting the mechanically weak carbon. Developed 
Reader Service Manager C. C. KANE 

Business Manager RUSSELL T. DOUGLAS 


From 60—70 per cent « irbon by volume is used, with the metal 


at the Armour Research Foundation of the Illinois Institute of 


l'echnology, Chicago 16, Ill., the bearing requires carbon granules 
Foreign News Bureau: LONDON * PARIS * of 


BONN * RIO DE JANIERO * MEXICO CITY * 
TOKYO * BOMBAY bearing by the metal \ surface preparation for the bearing is 


100 mesh. ‘The carbon granules interrupt any seizure of the 


necessary to prevent this metal wipeover and to sustain a liquid 


for lubrication. Bearing was designed for use in atomic reactors 


AN Product Engineering <2) 
A McGRAW-HILL PUBLICATION = 


JANUARY, 1956 Vol. 27 


* THE EFFECT OF RESIDUAL STRESS 


ublished r à idit à 


October, Dy ihe McGraw-Hill Publishing Co. Ine., Ex on the strength of steel, plus an investigation of the various 
McGraw-Hill Building, 330 West 42nd $tre 
York 36 N Y Publicat Mce 99 
Broadway Albany I N 

President Paul Mont 


ph A. Gerardi, Vice President and Treasurer; Joh way at the University of Illinois, Dept. of Theoretical and Applied 


Secretary 


methods used for measuring residual stress, is a project now under 


1 Public io ^ I S t . 
resident, Editorial Director: J Mechanics, Urbana, Ill. Because of the varietv of wavs used for 


ident 4 


SUBCRIPTIONS, write to: Subseri Ser measurement (strain gage; optical methods; curvative gage after 


E 
West 42nd 


cers and cons aged in the des naes removing layers of materials; and boring out of cylindrical sections), 

ery inc n Eee € ducts, Orders mon indicate . 

com y an ition w € t r change 
oe 1 comparison of results will be made of each. Identical parts will 

Canada, $6. fo year, $0 for two years, $1 be made and sent to various companies for measuring by the 

three years; other Western Hemisphere and the Philli 

pines, $15 for or es $25 for two years, $30 for 

Enres’ years; ali Oui counties EXE en’ ons’ rene different techniques. 

$40 for two years » € years Second clas 

mail »rovisions uthorize« a ar £ 
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In a conventional inboard installation 
(above), the engine must be mounted 
in the center of the boat with a direct 
drive to the propeller. Mounting the 
engine in the rear of the boat, as shown 
below, greatly increases cabin space 
and hold capacity. Gleason engineers 
assisted the Marine Engine Manvufac- 
turers in the development of the V-Drive. 


Take, for example, this marine V- 
Drive. ' 


permitted a design which released more 


Fhe use of spiral bevel gears 


usable space in the boat, improved 
balance, and simplified installation. 
This is just one instance of the added 
flexibility of product design possible 
angular transmission. 


with power 


Faster production and lower costs 


ngula r power transmission 


‘an improve 


will also result from using this type of 
transmission. 

If you have a design application for 
bevel or hy poid gears, the Gear Engi- 
neering Department of the Gleason 
Worksis ready to help you realize every 
advantage possible. Design and pro- 
duction recommendations for your an- 


gular drive are offered at no obligation. 


your product, too 


If you would like to discuss your 
bevel gear application with a Gleason 


representative, please contact us. 


These Gleason Technical Handbooks are 
available on request: 
Spiral Bevel Gear System 


20° Straight Bevel Gear System 
Zerol® Bevel Gear System 


(otpason WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 


ml 





Developments to Watch 


PNEUMATIC CONTROLS FOR HIGH TEMPERATURE USE 


. should eliminate one of the problems connected with high speed aircraft, 
iccording to Solar Aircraft Co., 2200 Pacific Highway, San Diego 12, Calif. 
\ircraft now in the development stage have been designed to fly at three times 
the speed of sound and hit the thermal barrier. Engine control devices at this 
speed will reach temperatures at 1000 F. Solars pneumatic controls, using its 
Microjet principle, have been used in jet engines for afterburner light-off and 
blow-out detection, turbine inlet temperature control, overspeed control, and 


afterburner fuel control. 


AN AUTOMOBILE WITH THREE DIFFERENTIALS . . 


. and full four wheel drive is reported to be the British answer to its falling 
automobile export market. Designer is tractor-maker, Harry Ferguson, who several 
years ago collected $9.25 million from Ford Motor Co. for infringement of his 
tractor patents. Still in the drawing board stage, the new system drives the front 
and rear wheels through three differentials which discriminate between the 
action needed when going around comers or when one or two of the wheels 
skid or spin. Diagramatically, there is a differential between the two rear wheels, 
another between the two front wheels, and a third between the main front and 
rear driving shafts. To compensate for spinning on ice, these differentials are 
limited in their action by calibrated free-wheeling elements which distribute 
driving torque and braking according to the road needs of each of the four 
wheels. (A similar system is used in some earthmoving machinery.) The 
brakes are disks fitted to the central differential rather than the wheels. In this 
way the braking force is transmitted as needed through the axle differentials. 
Ihe engine is reported to be a flat, four-cylinder, air-cooled unit placed in the 
middle of the car. Transmission is fully automatic. 


EFFECT OF SURFACE-FINISHING ON FATIGUE STRENGTH .... 


. of titanium alloys, in tests conducted at The Fatigue of Metals Lab., of the 
University of Illinois, Urbana, Ill., showed that there is a correlation between the 
indentation hardness of the test surface and its fatigue strength. In rough 
machining, surface cold-rolling, and grinding, it was found that the roughness of 
the surface influenced fatigue strength, but the effect did not appear to be 
is important as that of hardness. The relationship between the three may be 
expressed as: Z 207 X — (0.0284) 'Y (1.017) where Z the fatigue limit, psi; X 

rms surface hardness, microin.; and Y= Knoop surface hardness (100 gram 
load). ‘This shows that surface roughness does not seriously influence fatigue 
strength of these alloys. The fatigue limit falls off gradually at a decreasing rate 
vith increasing roughness. Also, for constant values of surface roughness the 
relationship between fatigue limit and surface hardness is about linear. 


THE USE OF PRECIOUS METALS FOR PLATING .... 


is on the increase, particularly in industrial applications, and is offering an 
economical solution to materials problems. According to Harper-Leader, Inc., 
Waterbury, Conn., at temperatures like those found in jet engines, nuts and 
bolts tend to scize after several hours operation making disassembly difficult. 
ontinne > Q) 

(Continued on page 9) 
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Maximum 
Rust Protection 


and a fine black finish 
for iron and steel 


This long-wearing, rust resistant product 
is used on many types of iron and steel 
articles: Nuts and bolts, brackets, screws, 
nails, springs; tools, casters, padlocks, 
machine housings and castings; outdoor 
furniture, hinges, latches, ornamental iron. 


Parco Compound is a versatile metal 
treatment. It is simple to operate, easy to 
control, dependable and uniform in results, 
and economical. It creates a dense coating 
of nonmetellic phosphate crystals over the 
whole surface of the article treated. There 
are no limitations on size or shape—any 
article which can be immersed in the tank 
can have this protection. Oil, wax, stain, 
or paint finishes may 
be used over Parco 
Compound, to produce 
maximum rust resis- 
tance with deep, velvet 
black appearance. 

Write for complete 
information! 


*Bonderite, Bonderlube, Parco arco Lubrite, Parker Pre 
Namel—Reg. U, S, Pat. Off. 


PARRER 


RUST PROOF COMPANY 
2179 East Milwaukee, Detroit 11, Michigan 


PARCO COMPOUND PARCO LUBRITE — wear 


-rust resistant resistant for friction surfaces 


BONDERITE — corrosion BONDERITE and BONDERLUBE 


resistant paint base — aids in cold forming of metals 


TROPICAL heavy duty 
maintenance paints since 1883 
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Developments to Watch 


A silver plate of 0.0001 to 0.0003 in. thickness will prevent such seizure. Thin 
coatings on bearing surfaces will increase the fatigue life. In microwave plumbing, 
the parts are usually made from brass or copper, then plated with silver to give 
the desired surface transmission, and finally with gold or rhodium over the 
silver to prevent tarnishing. 


NEW PIEZOELECTRIC CERAMICS WITH GOOD STABILITY . 


over a wide temperature range are expected to replace barium titanate in many 
commercial uses in addition to extending the use of ceramic transducers. 
Just announced by The National Bureau of Standards, Washington 25, D. C., the 
ceramics are lead oxide based compositions having better electromechanical 
properties than the presently used barium titanate ceramics. In addition, they 
have a greater temperature range than barium titanate, which is 20 to 100 C. NBS 
states that one of the compositions—containing 45 per cent lead-titanate and 
»5 per cent lead-zirconate has a Curie point of 340 C, compared to 120 C for 
barium titanate. Lead titanate-lead zirconate has a radial coupling coefficient of 
greater than 0.3 at 275 C, and a voltage coefficient more than twice that of com 
mercial barium-titanate 


TITANIUM IS BEING EXTRUDED 


at Battelle Memorial Institute, Columbus, Ohio, in a project sponsored 
by the Wright Air Development Center. In order to further the application of 
titanium in aircraft applications, basic data in die designs, materials, and lubricants 
To date the unalloyed titanium and the titanium 3 Mn complex have been 
extruded on an 850 ton press at speeds up to 41 in. per minute. One inch diameter 
bars have been extruded with an extrusion ratio of 21:1, or a reduction in area 
of 95.4 per cent. The extrusion press is preheated to 800 F while the dies are 
preheated to 500—800 F. Unalloyed titanium has been extruded at temperatures 
of from 1450 to 1900 F. In general, the tensile properties decrease with increased 
extrusion temperatures. With the titanium 3 Mn complex, the tensile and yield 
strengths are not affected by variation in extrusion temperatures within 1350 to 
1700 F, but elongation and reduction of area are lower at higher temperatures 


AND IN ADDITION 


Prediction from Detroit automotive engineers is that air conditioning 
units for automobiles will have a top price of $100 in about three years, as a result 
of more compact units and volume production; present prices are around $350 
$400 .... A pocket-size telephone amplifier, made by Remler Co., 2101 Bryant 
St., San Francisco, Calif., clips on a phone and is easily transferred from one 
phone to another; equipped with a volume control, it increases acoustic output 
34 times for 120 hr steady operation on two batteries and three transistors 
Pilots of B-52 jet bombers are getting quick-reference thrust measuring instruments 
to increase efficiency of long-range flights, and add safety during take-offs; made 
by Minneapolis-Honeywell Regulator Co., and AiResearch Mfg. Co., the instru 
ments measure and indicate the ratio engine turbine exhaust total pressure to 
engine inlet total pressure . . . . ‘Two new types of rectifiers have been announced 
by Union Switch & Signal, Swissvale, Pa.; one based on a new copper alloy 
permits smaller units greater efficiency and regulation; and the other a small 
disk-type tubular rectifier featuring low cost. 
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Stainless castings show up to 190,000 


psi strength after 875 F hardening treatment 


Foundries report ultimate tensile strength as high 
as 190,000 psi in investment castings of Armco 
17-4 PH Stainless Steel. This precipitation-hard- 
ening grade is easy to cast. It fills thin sections 
and details nicely, surface finish is good and 
tolerances small. 

READILY MACHINABLE Armco 17-4 PH investment cast- 
ings machine readily to an excellent surface finish. 
The subsequent 1-hour hardening treatment at 875 
degrees F will not distort the part nor damage the 
surface. It causes only a slight discoloration. 


NUMEROUS SUPPLIERS Armco does not make castings. 
If you are interested in high-strength, low-tem- 


CC) ARMCO STEEL C 


V/, EU y ass 
— a Ti i I" s m A nm (SE 
V Ne [99] HARNI ‘Nema ba Se 


perature hardening castings with high corrosion 
resistance, just fill out the coupon. We’ll send you 
a list of suppliers of investment castings and other 
types made of Armco 17-4 PH Stainless Steel. 


— — — — — — — — — — — — — — 4 


Armco Steel Corporation 1345 Curtis Street, Middletown, Ohio 
Send me a list of producers of castings of Armco 17-4 PH Stain- 


less Steel. 


Firm 


Street 


l 
l 
l 
| 
Name ú — B | 
| 
| 
| 
| 
| 
| 


RMC ORPORATION 1345 CURTIS STREET, MIDDLETOWN 
N 9 p —— À * — ——— ^ 


4 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. * ARMCO INTERNATIONAL CORPORATION 


10 
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G. ò. Gearing Takes Terrific Punishment in the ACME Steelstrap Stretcher 


ACME STEEL COMPANY specifies G. S. Gearing for the 
ACME Steelstrap Stretcher. Only Gearing of extreme ac- 
curacy and fine quality . . like G. S. Gearing . . can stand 
up under the gruelling service this sturdy Stretcher gives. 


Critical customers from coast-to-coast have learned, through 
the years, to depend upon us implicitly for TOP quality 
Gearing in each succeeding shipment. Forty years of spe- 
cializing . . of developing and perfecting men, methods 
and machines .. has resulted in our mass producing Small 
Gearing to a degree of UNIFORM accuracy unapproached 
in the history of the industry ! 


If decidedly better, more uniformly accurate Gearing is an 
important consideration in your business, by all means write 
or cali us NOW! Let our capable engineers help you.. 
preferably while the job is on the boards. Suggestions, 
ideas, and cost estimates do not obligate you. 


FOR . + our 6-page Small Gearing Guide. it illus- 
SEND trates and describes over 80 different types 
and applications of G. S. Small Gears, from 8 to 96 dp. Ask for 
it on company letterhead, please. 


PO Jeau fuia in ale Gearing! {gi 


Sr 


BA R RIS 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


2635 WEST MEDILL AVENUE 


CHICAGO 47, ILLINOIS 





wonders! 


AVAIL YOURSELF OF THE SKILL, ENGINEERING ADVICE, SPECIAL COMPOUNDS 

AND PRECISION MOLDING OF UNITED STATES RUBBER COMPANY. 

* A maker of milking inflations picked "U. S." molded rubber—because of its flexing characteristics 
(up to 400 hours in a flexing cycle test—where normal requirement is a 100 hour test.) 


* A utility company selected "U.S." molded rubber cable joints because "U.S.'" could fabricate an 
entirely uniform wall thickness in an extremely complex design. The high dielectric resistant compound 


provides top safety. 


* A lawn mower manufacturer cut labor time of treading from 7 minutes to 49 seconds — just by speci- 


fying “U.S.” molded-drive roller rubbers. 


These are only a few of the hundreds of appli- 
cations wherein U.S. Rubber's molded rubber 
works wonders. In the hands of “U. S.” tech- 
nicians, molded rubber becomes a basic 
material that will do jobs no other material 
can do. “U.S.” research stockpiles, nation- 
wide facilities and laboratories are joined with 


Mechanical Goods Division 


“U.S.” experts in tackling any molded rubber 
goods problem quickly—and from every 
angle. Let “U.S.” show you what it can do 
with molded rubber. 

Get in touch with United States Rubber 
Company at Rockefeller Center, New York 
20, New York. 


United States Rubber 
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For longer chain life, here’s 
ess bushing and joint wear 


Large-diameter roliers of Link-Belt SS 
chains reduce chaia-pull due to frictional 
resistance. 


LINK-BELT SS 
roller chains are 
designed for abrasive, 
heavy-duty service 


| hard-working drives and conveyors, 
choose Link-Belt SS bushed roller chain. 
Its hardened steel joint assures longer life in 
gritty and abrasive applications. Accurately 
machined parts provide a firm, tight hit of pins 
and bushings in the steel sidebars. In addition, 
accurate control of raw material specifications 
and manufacturing processes results in uni- 
formity ... longer life. 


Whatever your particular chain require- 
ments in regard to speed, weight of loads or 
severity of service—the completeness of the 
Link-Belt line will provide the right answer 
No other manufacturer offers such a broad 
range of silent and roller chains—of cast, com- 


bination, forged and fabricated types. And a Link-Belt Class SS roller chain assures steady, even flow of fabricated 


complete selection of attachments permits products from medium-temperature industrial oven manufactured by 
efficient adaptation to varied services The W. W. Sly Manufacturing Co., Cleveland, Ohio. Link veh genos 
steel roller chain and roller bearing blocks are also used. 
For help with any chain problem—big or 
small—call your local Link-Belt office. They arc 
qualified to make an unbiased recommendation 


of the one chain best-suited to your exact needs 


" ye x 
LI N K: ta) B E L 
jw. 7 I 
M a 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 307 N. 
Michigan Ave., Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Princi 
pal Cities. Export Office: New York 7; Canada, 
Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Representatives 
Throughout the World HA 
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NEW 


MORLIFE' iii 
CLUTCHES Jaman 


*TRADEMARK 


CLUTCH" 
PLATES 


Give- — p^ j AE 
10075 MORE TORQUE GRIP | 


Reducing clutch size and engaging pressure 


400% LONGER WORK LIFE. 


Operate longer without adjustment or plate replacement 


507. BETTER HEAT DISPOSAL 


Avoid down-time caused by burned or warped plates 


— 


ds 
Ec 


T= P. 


ae 


These NEW type ROCKFORD :. y. ENGINEERING cranes, shovels, bulldozers, | 
clutches have been developed ue earth movers, pipe layers, | 
and field tested by Rockford power units and other heavy 


Engineers for heavy-duty 
clutch service. Because of their 
specialized characteristics, 
MORLIFE type ROCKFORD 
clutches are best suited for 
use in off-the-road machines 
such as tractors, trucks, tanks, 


duty equipment. For informa- | 


tion how this NEW develop- 
ment will improve the opera- 
tion and increase the on-the- 


job hours of your heavy-duty | 


machines, write Department E, | 


ROCKFORD Clutch Division BORG- WARNER 


209 Catherine Street, Rockford, Illinois, U.S.A. 
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THE 7fe«eat MOST ADVANCED 
HIGH-IMPACT THERMOPLASTIC 


YCOLAC, =i 


for calendering, extrusion, and injection molding. Exceptionally suited for applications 
demanding high impact-strength, hich heat distortion resistance, good electrical proper- 
ties, low brittle point, dimensional stcbility, chemical resistance, light weight, bright colors 
and high gloss. 


Properties of CYCOLAC EVALUATED END USES FÜR CYCOLAC 


Property ' KLTG ASTM-Method 
€ Vacuum Sweeper Cover 


PHYSICAL AND MECHANICAL 

Clock Radio Cabinet 
Rockwell, Hardness R85 
Specific Gravity 1.01 


Tensile, psi 4500 Bowling Pin 


Elongation, 96 100 min 


Modulus of Elasticity (Tension), psi 196,000 
Modulus of Elasticity (Flexure), psi 184,000 Lawn Mower Wheel 
Compressive Yield Strength, psi 5100 
Flexural Strength, psi 6800 
. *24* 

mes xy— * '- Load ; Pipe Fitting 

70 hours (0 2129F., 96 
Impact Strength 


Izod (notched) , D256 Automobile Armrest 
Izod " @ 3 D758-48 
Izod = 1 E D758 


Izod (unnotched) 


ied e )— 40°F, 0758-48 Scale Housing 


Charpy 
Shear Strength, psi D732-46 


Bearing Strength, psi D953-48T Electronic Coil Form 


*(1) 496 Procedure A for 
2) Maximum 18,600 Tension Loading 


*Bearing strength at 4% deformation of bearing hole diameter 


Mold Shrinkage 0.4356 Portable Radio Cabinets 


ELECTRICAL Battery Case Cover 


Dielectric Strength, short time D149.-44 


KV @ Breakdown Vacuum Drawn Display Sig 


Volts per Mil 
Dielectric Strength, step by step D149.44 
KV (à kd d 
— Vacuum Drawn Letter Tray 
Volts per Mil 


Power Factor D150-47T 
60. cycles 


103 cycles Extruded Sheets 


10° cycles, 


Dielectric Constant D150-47T 
60. cycles 


. > 
103 cycles Extruded Piping 
109 cycles 
Volume Resistivity, Ohm-Centimeters D257-52T 


poe Cochin, comnts D618-49T Calendered Sheets 


Procedure A 
THERMAL Cases for Film Reels 


Specific Heat 0.38 


*Coefficient of Thermal Expansion 
inch/inch/9C 9.98 x 10-5 D696-44 
*Determined over a temperature range of 3 E +. 30°C 


Heat-Distortion Temp., °F 183 D648-45T Saw Handles 
Flammability, (inches/minute 1.30 D635-44 


Brittleness Temp., F D746-44T 


Stress-Strain Properties 0759.58 Safety Helmets 
Tensile, psi 
Elongation, 96 


Thermal Conductivity (K): C177-45 Lawn Sprinkler Heads 
Btu/hour/sq. ft. /9F. /inch 
(samples 0.225 inches thick 


Demolding Temperature Approximately 212°—220°F Golf Club Heads 


CHEMICAL AT 


CYCOLAC is almost completely resistant to aqueous acids, alkalies and salts. Me: Af 

Concentrated sulfuric and nitric acids produce disintegration but concentrated f 

phosphoric and hydrochloric acids have little effect. Low KB solvents, alcohols, usp: 

and animal, vegetable and mineral oils produce insignificant changes. Glacial 

acetic acid, carbon tetrachloride, aromatic hydrocarbons and high KB solvents 

cause marked swelling. Esters, ketones and ethylene dichloride are solvents MARBON CHEMICAL 
for CYCOLAC. 


| GARY, INDIANA 
A Division of BORG-WARNER CORPORATION 


Teievision Tube Holder 





satisfied customers 
find willing ears! 


The talk that willing ears hear does wonders for a manu- 

^ facturer's reputation and sales. And the manufacturer who 

GM standardizes on Packard fractional horsepower motors for his 

appliances can be sure of starting a lot of satisfied talk among 
—— the girls. 

Satisfaction comes from smooth, quiet, dependable performance 

just what Packard Electric has been building into electric 

motors for more than 39 years. The appliance manufacturer 

Packard Electric Division who incorporates this satisfaction into his product benefits . 
General Motors, Warren, Ohio from an added reputation as a builder of quality. 
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Product 


` 


Everyone Can Count on 


VEEDER-ROO 


This Veeder-Root Reset Magnetic Counter (AC 
or DC) is actuated through electromagnets. And 
it may be connected in series with any device hav- 
ing a contact arrangement . . . like the specially 
designed Veeder-Root Electrical Contactor at the 
left, which insures positive operation of the 
counter, either in oscillation or connected directly 
to a revolving shaft . . . with the counter placed at 


VEEDER-ROOT INCORPORATED 


HARTFORD 2, CONNECTICUT 
R 


Eng 


neern 


7 NN Chicago 6, III 
Montreal 2, Canada «+ 
Offices and Agents in Principal Cities 


à 


any distance from the machine or process on which 
the count is required. 

This is another one of the hundreds of Veeder- 
Root Standard and Special Counting and Com- 
puting Devices developed for every conceivable 
counting duty, in every field from atomics to 
electronics. 

What do you need to count? Just write: 


* New York 19, N. Y. * Greenville, S. C. 


“The Name that Counts” 





another revolutionary development by La Salle 


«NEW 
aves HIGH STRENGTH... 


"FATIGUE-PROOF" steel bars offer high strength in-the-bar . . 
without the expense and trouble of heat treating. Tensile strength is 
in the 140,000 to 150,000 p. s. i. range . . hardness which is related to 
this strength level is approximately 30 Rockwell “C.” 

"FATIGUE-PROOF" has uniform strength across the bar . . no soft 
centers. ( This uniformity is maintained from bar to bar . . lot to lot.) 
This remarkable uniformity of strength makes *FATIGUE-PROOF" 
ideal for applications in the 140,000 to 150,000 p. s. i. range that for- 
merly required heat treated carbon and alloy steels, either hot rolled 
or cold drawn. 

With “FATIGUE-PROOF” you'll get the advantages of heat treat- 
ing . . none of the disadvantages. In short, you'll get a better part at 
lower cost. 


yavs EASY TO MACHINE 


“FATIGUE-PROOF” is a free-machining steel bar . . without ques- 
tion. It machines at least 25% faster than annealed alloys . . 50% to 
100% faster than heat treated alloys. 

“FATIGUE-PROOF’s” excellent machinability permits faster 
speeds, heavier feeds, better tool life . . your production rates will 
increase . . you'll get more parts per hour. 

Distortion from machining is held to a minimum . . there is no re- 
duction of tool life due to the higher speeds and heavier feeds . . and 
surface finish is greatly improved. 


Le Salle vnc 


1430 150th Street, Hammond, Indiana 


Manufacturers of America's Most Complete Line 
of Quality Cold-Finished Steel Bars 
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e no quench cracks 


eno distortion from 


heat treatine 


With heat treating eliminated, the problems that 
accompany heat treating are avoided. Quench cracks 
become a thing of the past. Distortion and warpage 
from heat treating don’t occur . . consequently time 
consuming and costly straightening and cleaning 
operations are not necessary. 

You eliminate not only the cost of heat treating 
but also its disadvantages. 

If you have parts where strength is a requirement 

. you can save money and get away from problems 
by using *FATIGUE-PROOF." Our Sales Engineers 
will be happy to show you how this can be accom- 
plished and provide samples for test purposes. 


LA SALLE STEEL CO. 


1430 1 50th Street 
Hammond, Indiana 


NEW! UST PUBLISHED! Ask f Please send me your "FATIGUE-PROOF"' Bulletin. 
; al sk Tor 


your copy of the new 20-page Name. .— 


i booklet which gives additional Ti 
i : itle 
information on the remarkable 


new "FATIGUE-PROOF." Company. 


E 
| ee Address 
* - CR — — — Zone . State 
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ARMASTEEL 


ArmaSteel’s machinability makes it outstanding in the 
ferrous field. In general, its rating is from 10% to 30% 
better than bar stock or forgings of the same Brinell 
hardness. One of the reasons for this rating is the struc- 
ture, which consists of a matrix of sorbitic-pearlite and 
spheroidized cementite in which small nodules of carbon 
are imbedded. Because of this the chips break off more 
readily in machining operations whether it be turning, 


drilling, milling or broaching. 


The machinability rating of a metal is not absolute —its 
rating can be stated only in relation to that of another 
To establish 


rating table Bessemer screw stock S.A.E. 1112 is used as 


metal. the accompanying machinability 
the base. In establishing these ratings, the cutting speed 
of the S.A.E. 1112 is the rate generc!ly used in turning 
this metal on automatic screw machines. The rate of feed, 
however, is altered to that necessary to attain normal 
tool life and good surface finish when using a coolant. 
When the other metals are tested, the feeds and speeds 
are varied from these basic rotes to whatever rate is 
,,ecessary to obtain comparable tool life and comparable 


surface finish. The ratio of these rates of speeds and feeds 


MACHINABILITY RATING (PER CENT) 


0 50 


60 70 


STANDARD MALLEABLE IRON -- BRINELL HARDNESS 110-145 


SAE “1022 — BRINELL HARDNESS 159-192 
GEE BRE. * t * t 

S.A.E. 1112 — BRINELL HARDNESS 179-229 
' 

S.A.E. 1137 — BRINELL HARDNESS 187-229 
F ' 

BRINELL HARDNESS 174-217 
' 

S.A.F. 1040—BRINELL HARDNESS 179.229 
' 

S.A.E. 1045 — BRINELL HARDNESS 179-229 
' 

S.A.E. 5040 — BRINELL HARDNESS 179-229 
' 


SAE. 1035 - 


SOFT CAST IRON — BRINELL HARDNESS 160- Si 


' 
MEDIUM CAST IRON — BHN 193-220 


HARD CAST IRON — BHN 220-240 | 


50 


l 
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castings are easier to machine’ 


of each tested metal determines the percentage of 
machinability. 


ArmaSteel is a versatile pearlitic malleable iron that 
combines the advantages of both castings and forgings. 
ArmaSteel parts can be cast by conventional sand method 
or shell mold process to relatively close dimensions in 
large quantities at low cost. Because of the excellent, 
accurately controlled physical properties of ArmaSteel, 
these parts have the strength and performance charac- 
teristics usually associated with plain carbon steel forg- 


ings. 


ArmaSteel is produced in three ranges: ArmaSteel 84M, 
ArmaSteel 85M and ArmaSteel 86M with a wide variety 
of physical properties uniformly maintained through ac- 


curate heat treating operations as follows: 


ARMASTEEL 84M is recommended where a high degree 
of strength is necessary. It usually replaces heat-treated 
steel parts in the 1040-1050 S.A.E. range. It has a 
hardness range of BHN 241-269 or 3.7-3.9mm. impres- 
sion with a 3000 Kg. load. Tensile strength is 100,000 


*When compared with medium carbon steel forgings. 


GENERAL MOTORS CORPORATION 
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p.s.i., yield strength is 80,000 p.s.i., and percent of 
elongation in 2” is 2.0%. 


ARMASTEEL 85M is 


strength is required and where selective hardening is 


recommended where moderate 


necessary. This class usually replaces parts in the 1035- 
1050 S.A.E. range. It has a hardness range of BHN 197- 
241 or 3.9-4.3 mm. impression with 3000 Kg. load. 
Tensile strength is 80,000 p.s.i., yield strength is 60,000 
p.s.i., and percent of elongation in 2” is 3.0%. 


ARMASTEEL 86M is recommended for less highly stressed 
1020-1035 
S.A.E. range. It has a hardness range of BHN 163-207 
or 4.2-4.7 mm. impression with 3000 Kg. load. Tensile 
strength is 70,000 p.s.i., yield strength is 48,000 p.s.i., 


and percent of elongation in 2” is 4.0%. 


parts usually replacing steel parts the 


The FOUR parts illustrated below are typical of the 
hundreds of different parts and products successfully 


produced in ArmaSteel for many diversified industries. 


Write, today, for new 70 page comprehensive catalog 
. or request personal help from our experienced en- 


gineers, without obligation. 


SAGINAW, MICHIGAN ¢ DEPT. 


10 


21 





Republic Stainless 
cuts cost of 


Operator at left is removing scale accumulation from Clepco im- 
mersion heater casing made from Republic ELECTRUNITE® Stainless 
Steel Tubing. Any normal cleaning procedure may be followed 
without risk of damage to unit. And if your product demands 
cleanliness, the lustrous, smooth-finished surfaces of stainless tubing 
are clean, sanitary, and easy to keep that way. Solid stainless 
throughout, maintenance and replacement costs are reduced. 


Operator at right is shaping 2” Republic ELECTRUNITE Stain- 
less Steel Tubing to a bullet nose by spinning it under flame. 
Workability of this tubing makes it easy to fabricate. For 
heater casings, Cleveland Process uses both Types 304 and 
316 Stainless Tubing which they find highly satisfactory for 
either acid cr alkaline solutions—at temperatures ranging 


from 100" to 600". 


REPUBLIC 


Lebe (lideri Ruge of Stiwalard, Sitios 
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Tubing solves breakage problem... 
Clepco immersion heater casings 


The Cleveland Process Company of Cleveland, Ohio, 
manufacturers of Clepco immersion heaters, had a 
twofold problem. The tube-like casings they use to 
house heating elements were fabricated from a brittle 
imported material. Scale removal was particularly haz- 
ardous—often resulting in a cracked or broken casing. 
Furthermore, the material itself, although an effective 
insulation, was expensive. 

To solve these problems, Cleveland Process switched 
to Republic ELECTRUNITE Stainless Steel Tubing for 
heater casings. They found ELECTRUNITE Stainless 
Tubing easy to fabricate, having consistently uniform 
diameter, wall thickness, concentricity, strength and 
ductility. But most important, ELECTRUNITE com- 


pletely eliminated breakage and substantially reduced 
material costs. 

Made of long-lasting Republic ENDURO Stainless 
Steel, this tubing provides strong resistance to cor- 
rosion, oxidation and scaling at high temperatures. 
Where strength is a requirement ELECTRUNITE 
Stainless Tubing is ideal—providing an extremely 
high strength-to-weight ratio. 

This tubing may be the very material you need to 
improve your product or process. For detailed informa- 
tion about the many cost-saving advantages of Republic 
ELECTRUNITE Stainless Steel Tubing—including sizes, 
gages and analyses—send coupon today for new, 
illustrated 60-page booklet. 


Product Engineering 


REPUBLIC ENDURO® STAINLESS PIPE SAVES COSTS 
in paper mills. Section shown above is part of 
a piping system that conveys the highly corro- 
sive pulp mixture to the processing machines. 
Where corrosion -resistance is vital to cost 
savings, the extra expense of this long- 
lasting piping is an inexpensive investment 
in long-range economy. 


and, SRL Peden 


1956 


January, 


REPUBLIC SEMI-RIGID PLASTIC PIPE SAVES COSTS 
in cooling towers. Original pipe had to be 
replaced every four months in this cooling in- 
stallation near coke ovens. A constant bath of 
corrosive steam saturated with hydrochloric 
acid soon destroyed it. Two years ago, 
Republic Semi-Rigid was installed with excel- 
lent results: no sign of damage to this date. 


Name. — 
Company. 


Address... 


REPUBLIC DEKORON®-COATED EMT SAVES COSTS 
of electrical conduit in chemical plants. Wher- 
ever the atmosphere is corrosive, unprotected 
metal parts take a beating. But Dekoron- 
Coated EMT shrugs off corrosion. The tough, 
polyethylene coating over the galvanized 
finish gives double protection to electrical 
raceways. Send coupon for facts. 


REPUBLIC STEEL CORPORATION 

3150 East 45th Street * Cleveland 27, Ohio 

Please send me more information on: 

C] Republic ELECTRUNITE Stainless Stee! Tubing 
Republic ENDURO Stainless Pipe 
Republic Plastic Pipe 
Republic Dekoron-Coated EMT 


in a 


l—— 





The world’s largest 


opens a new era of 


AsoutT one year ago, the largest die-casting 
machine in the world was completed and put 
into operation by Doehler-Jarvis Division of 
National Lead Company in cooperation with 
Kaiser Aluminum & Chemical Corporation. 

Recently, the huge machine successfully 
produced the largest aluminum die-casting 
ever made—a six-cylinder in-line engine block 
weighing about 130 pounds less than a similar 
gray iron block. 

The successful production of such a large 
and complex die-casting points the way to the 
design of large and economical die-cast alumi- 
num parts for many industries. 

Such parts would benefit from all the ad- 
vantages of the die-casting process, which is 
inherently suited for mass production of parts 
requiring close dimensional tolerances, smooth 
surfaces, clean and sharp detail and thin metal 
sections. 

It is also possible to cast many details to size 
on the large press. In many cases, this elimi- 
nates the need to drill holes and other machin- 


Machine open with dies for aluminum engine block in place. 


24 


ing operations. Threads may often be cast to 
size, thus eliminating a threading operation. 
Cast-in metal inserts are readily included in 
die-castings. 

Overall dimensional accuracy is another fea- 
ture of die-castings that is important to many 
parts. This reduces the amount of finish allow- 
ance when parts are machined to a prescribed 
overall dimension. 

In addition, die-castings are generally lighter 
in weight than the equivalent parts made in 
sand or permanent mold, because thinner metal 
sections and less draft are permissible. 


The metal quality of die-casting is more uni- 
form than in a typical sand casting. Therefore, 
service life is more uniform. 


Product designers and engineers should in- 
vestigate this new Doehler-Jarvis Division of 
National Lead development in aluminum die- 
casting without delay to see if your existing or 
new designs can take advantage of the new 72” 
machine. 


Aluminum engine block being lifted from die after cast. 
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die-casting mac 
product design! 


If you need assistance with aluminum... 


Let us work in partnership with you. We are eager to share our knowledge 
of aluminum and engineering skill. Development engineers will gladly 
provide engineering service and counsel on design and alloy selection 
which may give you a better product at a lower cost. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales Office, Palmolive Bldg., Chicago 11, 
Illinois; Executive Office, Kaiser Bldg., Oakland 12, California; DETROIT 
OFFICE, 1414 Fisher Bldg., Detroit 2, Michigan, Phone Trinity 3-8000. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 


Engine blocks were die cast by Doehler- Jarvis. 
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Recognized Leader 
in the specialized 


field of variable 


speed control 


?REEVES 


— 


> 1 


Bie 


Motor Pulley 


aN : 


A 
ec 


O 
*⸗ 


Transmission 


d Flexi-Speed 
he 


Motodrive 


de Variable Speed 


disc assembly 


Any standard A i a Optional 
Handwheel 


molor location 
Constant speed 


foot-mounted 


disc assembly 


REEVES FLEXI-SPEED ... with new low speeds! 


Amazing new Flexi-Speed is but one outstanding example of the complete line 
of Reeves Variable Speed Drives. Now available with output speeds from 300 
rpm to 4800 rpm—speed ratios as great as 8:1. Combines efficiency, versatility 
and low price. 
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offers the only complete line of variable 


speed drives and automatic controls 


— È "C ap Controlled- 
B File f Acceleration 
Le Mechanical Automatic — .. 
ERA 4 i E 94 
Syncro-Differential 


E — Pu P s ( 
Avto-Tens Ld " - * a kle etrie Remote 
| E s 


ED E* g A 


>. 
* LATUS * 
d * Pneumatic 


Hydraulic 


LUCE Mst 


FREE! REEVES New Automatic 
Production Control Booklet — Specify 


K4b-G537. 
ha 


Control 
air 


pressure 


IT'S AS 
SIMPLE AS THIS... 


1. Standard Pneumatic Controllers 
measure changes in heat, pressure and 
practically any other variables. 
2. The slightest change noted by the : I 
controller is relayed by air pressure to Qg'- 1e SE Output rpm 
the Reeves Motodrive. l ; f 
3. The Reeves Motodrive automati- 
cally changes speed to compensate for le LINEAR OUTPUT SPEED— necessary to 
changes in heat, pressure, etc., return- : . 
most control applications—assures 
ing the system to equilibrium, R4 
exactness for proportioning and gives 
precise speed control throughout the 


REEVES AUTO-PNEUMATIC CONTROL entire range of the Motodeive 


for regulating flow, pressure, heat, etc. 


REEVES PULLEY COMPANY © COLUMBUS, INDIANA 
Division of RELIANCE ELECTRIC AND ENGINEERING CO. 
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GENERAL ELECTRIC ANNOUNCES ADDITION TO THY-MO-TROL* 


NEW Low-priced 3/4-3 HP 


yet 


[4 


Electronic Induction Heater. Thy- Surface Grinder. All motions on this grind- Miliing Machine. Thy-mo-trol Drives auto- 
mo-trol Drive moves the carriage ing machine are controlled by General matically step up production on this milling 
to exact pre-set conditions to as- Electric’s Thy-mo-trol Drive: spindle, machine by giving correct speeds for spindle, 
sure uniform heat treatment. table and cross-feed operations, table and spindle head drive requirements, 





DRIVE LINE... 


Thy-Mo-Trol Drive with Printed Circuitry 


NOW! FOR MACHINE TOOL APPLICATIONS 
—A RELIABLE, SIMPLIFIED, ADJUSTABLE SPEED DRIVE 


These new, simplified General Purposes 1. Sy ] f l I 
HP Thy-mo-trol Drives have been developed 100:1 ar« pi ‘ i regulation of 
Ü industrial applications demanding wide s possible over the entire speed range 
for industrial applicat ] ] Í 

speed range and close speed regulation. Em 


bodying all the smooth adjustable speed 


SIMPLIFIED FRACTIONAL HORSEPOWER THY- 
MO-TROL DRIVES are supplied as half-wave or 


inits, 


characteristics of DC drives, the two model 
offer greater performance, reliable operation 
and wide speed range selection for many 
industrial applications 

A PRICE REDUCTION, due largely to G.E.’ HIGH PERFORMANCE INTEGRAL HP THY-MO- 
industrial application of printed circuitry ha TROL DRIVES, 3. 4-30 HP, full-v esc 
been made. The entire control system has bee: superior perf nce ft 

simplified, giving the user substantial reduc 

tions in over-all weight, size, ci 

ity, amount of wiring, mainter 


installation costs 


OPERATING DIRECTLY FROM AC POWER, the 
new Thy-mo-trol Drives can increase machine 
production on most applications because the 


e Give the correct speed for the required 
operation è Reduce perating spoilage and FOR MORE INFORMATION on Genera 


rejects because of high accuracy performance tric’s Thy-mo-trol electronic adjustable 
and e Increase machine versatility becaus« I Dofena nt + r nearest G-E Apt 


S 
1 


he wide s i range an F la i ^ui. " : 
the wide speed ran nd close speed regul Sales Office or write for Bulletins GEA-¢ 


tion features offered GEA-4089, GEA-5179, GEA-5827 and GEA 
THE COMPLETE THY-MO-TROL DRIVE LINE 5337 General Electric Compar 
COVERS ratings from 1/40 to 30 HP and  tady, N. Y 


Progress /s Our Most /mportant Product 


GENERAL GB ELECTRIC 


* Reg. Trade-mark of General Electric Company. 


Cookie Conveyor. Repeated varia- Wire Re-Winder. As the coil of wire builds —Tire-Treading Machine. A continuous 
tions in speed—necessary to meet up, Thy-mo-trol Drive continually ad strip of tire-tread passes from extruder 


i p 


baking requirements—are easily justs speed of reel to maintain constant in background) to conveyor. Thy-mo- 


handled by Thy-mo-trol Drive. 


winding at maximum speed, trol Drive synchronizes the operation. 





KLIXON 7727 CONTROLS 


"Used Continuously Through 
27 Years in Castle Sterilizers 


for Accuracy and Dependability” 


For over fifty years, the Wilmot Cast!e Company of 
Rochester, New York, has specialized in quality 
sterilizers for physicians, hospitals and dentists. And 
today, Castle equipment is the recognized standard. 

Since first used in 1927, Klixon Thermo-Snap Tem- 
perature Controls have helped Castle maintain this 
enviable reputation by providing accurate, depend- 
able performance. Mr. David Bellamy, Advertising 
Manager, writes: 

"This company began using the "Klixon'' Ther- 
mostatic Control in 1927. It was chosen then as 
a revolutionary idea for direct control of elec- 
tric current because its speed and surety of action 
eliminated hazards then common to mechanical 
thermostats. 

‘That early confidence has been proven justified 
through 27 years of continuous use in Castle 
Sterilizers.” 

Designers and manufacturers seeking accuracy and 
efficiency in temperature control rely more and more 
on Klixon Thermo-Snap Controls, actuated by the 
famous Spencer Disc. 

What’s your temperature control problem . . . low 
and high temperature limitation, fuel delay switches, 
tube and rectifier cooling thermostats, fan switches, 
appliance controls... Klixon Thermo-Snap Controls 
are meeting hundreds of requirements for these and 


other applications in military and civilian products, 
daily. 

Klixon Thermo-Snap Controls are available in 
many hermetically sealed and open types in a wide 
variety of operating temperature ranges. 

Our Field Engineers, specialists in temperature 
control applications, can help you work out your 
specific application details. Write for their help or 
further information without obligation. 


Typical Klixon Thermo-Snap Controls that can help you solve 
your Temperature Control Problems 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 


901 Forest Street, Attleboro, Massachusetts 
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Continuous Coils 
Cut Production 


Costs 


TRUFLEX Thermostat Metal Coils Over 
^ Mile Long in One Piece Simplify Fabrication 


and Reduce Costs in Thermal Element Manufacture 


The problem 
metal strip in a series of types having 
sufficiently dimensional con 
trol and temperature to be 
fabricated into finished parts on auto 
matic machines 
The solution . Step 1; the consist 
ent quality of each type of TRUFLEX 
tested quickly demonstrated that mass 
production by machine was fully pra 
tical for all ty pes 

Step 2 


to obtain thermostat 


uniform 


response 


; General Plate Division then 
the required types in long 
3 feet in diameter with center hole 
to fit the 
chine arbors 
piece 1800 
and 0.250 

'These coils save thé 
dollars by 


supplied 
coils 
customer's automatic ma 
Each coil is a continuous 
feet 0.040" thick 
wide 


long, by 


customer many 
minimizing idle 
time and eliminating costly 
material in fabri 


machine 
waste ol 
ition 

If your products require temperature 


control... indication or compensation 
the accurate performance and uniform 
high quality of TRUFLEX Thermostat 
Metals will save you money too 

Plate Division 
production methods 
combining the best equipment available 
with years of manufacturing 


how”, to insure positive consistence in 


Here’s why! General 
uses advanced 


“know 


thermal and mechanical performance of 
rRUFLEX Thermostat Metals 

General Plate Division will fabricate 
parts from TRUFLEX to meet the spe- 
cific mechanical and electrical perform 
ance demands of your particular appli- 
cations. Or, if you prefer to make your 
own parts, General Plate Division will 
TRUFLEX Thermostat Metal in 
strip to meet your specifications 

Write today for your copy of the new 
l'RUFLEX Metal Catalog 
Engineering assistance available with- 
out obligation 


supply 


Thermostat 


GENERAL PLATE ELECTRICAL 
CONTACT KIT 
FOR LABORATORY 
AND DEVELOPMENT USE 


le as 


Kit K 


sortment of 


lI contains à wi 
silver rivet con 
tact Kit K12 has represen 
ive s lard button con 
ts. Also included 


strips for fabrication of contact 


ire metai 


ese kits are available 


parts. TI 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
11 FOREST STREET, ATTLEBORO, MASS. 


You can profit by using 
General Plate Composite Metals! 
— — — — — — — — 
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PROBLEM: Lay Out Piping Most Economically 


Your Design; 


Adapt One Pump to All Unit 


Problems mop rr 


ng ioo 


by ALLIS-CHALMERS 
Pump Specialists 


Your Allis-Chalmers representative is an experi- 
enced, highly qualified pump specialist who will give 
you full cooperation — from planning to purchasing 
to production. He will help you select exactly the 
right pump to fit vour requirements from Allis- 
Chalmers wide range of types and sizes. 


The A-C expert will gladly give you as much help 
as you need in engineering your setup. He may be 
able to make valuable suggestions which will result in 
savings of time, money, effort, or in a better product. 


Once your equipment goes into the field, Allis- 
Chalmers nationwide network of Certified Service 
Shops assures fast service wherever the user may be, 
relieving you of part of your service problem. 


Allis-Chalmers OEM pumps are available from 
strategic stocking points all over the country. Con- 
tact your A-C District Office for details on how to 
expedite pump selection and ordering, or write Allis- 
Chalmers, Milwaukee 1, Wis., for more information. 


A 4751 


ALLIS-CHALMERS (S 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
"ALATHON," “TEFLON,” “LUCITE.” 


Clutch facings of ZY TEL nylon resin are economically injection 


molded...last 5 times longer than metal parts replaced 


Crystal-clear safety shield 
of LUCIT E 


against flashbulb shatter 


protects 


BECAUSE it is transparent and durable, ** Lu- 
cite" acrylic resin offers outstanding advan 
tages. Its high impact strength and weathe 
resistance afford long wear and heavy-duty 
service. "Lucite" gives optimum transpar- 
ency and can be colored to provide unusual 
decorative effects. 

An interesting application of this engi- 
neering material is in the new Kalart flash 
attachment. “Lucite” is used for a safety 
shield protecting subjects from possible shat- 
ter of flashbulbs. Economically molded, '*Lu- 


cite" withstands heat without discoloring 


Parts of "Zyisl" like these clutch facings can be mass-produced by injection molding 
(see inset) in multi-cavity dies—a fast, efficient method of fabricating, which gener- 
ally requires no after-finishing. (Clutch facings molded by Danielson Manufactur- 


ing Company, Danielson, Connecticut.) 


THIS CLUTCH revolves at 1750 rpm, 


transmitting 75 ounce-inches of 


torque. It is engaged and disen- 
gaged up to 40 cycles a minute, 24 
hours a day. Minnesota Mining & 
Manufacturing Company, St. Paul, 
Minnesota, formerly usec 
metal 
heavy-duty job, but had to replace 


heat- 
treated facings for this 
them an average of 17 times a year. 
After a change to facings molded 
of tough, wear-resistant “Zytel” 
nylon resin, replacements were re- 
quired only three times a year! 
The metal clutch components 
cost $8.75 apiece. Those of “Zytel” 
are 32¢ each. The savings realized 
on the first 91 facings of “Zytel” 
covered the costs of the die re- 
quired to mold these precision 


parts. Minnesota Mining & Manu- 


facturing Company estimates an 
of $150.00 per 


clutch installation, to which can 


annual saving 
be added savings which accrue 
from only three machine shut- 
downs a year instead of seventeen. 
his kind of efficiency and econ- 
omy can be yours if you examine 
the properties of “Zytel”. Design- 
ers and engineers have found end- 
less uses for this versatile material. 
Some of the many successful ap- 
plications of “Zytel” are bearings, 
gears, cams, rollers and bushings 
Learn more about the resilience, 
heat resistance, and strength of 
“Zytel”. Apply its combination of 
properties to your product needs. 
For information on Du Pont “Zy- 
tel”, mail the coupon on 
the next page. 





————À PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


Du Pont TEFLON’ for flexible seal cages which 


snap in place easily, won't score shaft 


*"Teflon" is strong and 
chemically inert through 
a wide temperature range 


THESE flexible seal cages of Du Pont 
“Teflon” tetrafluoroethylene resin 
supply annular space in packing 
for lubrication with oil or grease, 
or for cooling. Users of pumps and 
other process equipment will ap- 
preciate how quickly and easily 
these flexible seal cages of "Teflon" 
Effective sealing without danger to the shaft is possible with seal cages of "Teflon". snap on and off a shaft. Thev're 
These flexible cages snap on and off quickly and give long wear under rugged condi- ' i 
: ^ » ) y WO » yr ‘Ollapse 
tions. (Manufactured by Chemical and Power Products, Inc., New York, New York.) te ugh ont bend or « llap - 
under extreme gland pressure. Yet, 
because "Teflon" is non-adhesive, 
Shield of ALATHON there’s no danger of a scored shaft 
solves insulation problem " or sleeve from these seal cages. 
in new RCA Victor “Teflon” is used extensively in 
color TV receiver chemical, electrical and mechani- 
" ‘ 5 v a * > a v » 
THE PICTURE TUBE in the new RCA Victor * cal applications. Its chemical in 
Jor television receiver operates at 25,000 amo ertness, high heat resistance 
ts. To provide insulation for this tube, eer ” 
z ) 
RCA engineers needed a material that could i Tefk n 
be readily and inexpensively molded into E plications at temperatures as high 
the complex shape of a kinescope shield as 500 F.), low temperature tough- 
yet had high dielectric strength. Du Pont i Gi 
on’ polyethylene resin proved to be ness, and low coefficient of fric- 
| material for the shield on all counts tion make this engineering ma 
idition to providing the needed insula- flexible. It is chemical resistant, as well as > 1 
the shield of "Alathon" gives mechani- odorless, tasteless and non-toxic. Because 
rotection to the tube when it is shipped of these properties, and the ease with which severe service conditions. Possibly 
ndled parts can be molded, extruded or fabricated, $ 


operates in many ap- 


terial particularly adaptable to 


| ' 1! "A4 " "Teflon" can solve an engineering 
on" not only has excellent insulat- Alathon” has helped engineers solve many Teflon” cai Ive an engineering 


' properties but is strong, lightweight and design and operating problems problem for vou. 


Investigate DuPont engineering 
E. |. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 


Room 101, Du Pont Building, Wilmington 98, Delaware. materials in your 
in Canada: Du Pont Company of Canada, Ltd., P. O. Box 660, Montreal, Quebec. product development programs 


Please send me more information on the Du Pont engineering materials 
checked: [] "'Zytel"; [] ""Alathon"; [] ""Tefton"; [] "'Lucite". 1 am in- Mne of the family of these versatile engi- 


i ted luat th i Is f. neering materials is often a key factor in 
reste 
eresred in evaluating These mareriais Tor product improvement or new product de- 


sign. The wide range of properties, avail- 

able with "Alathon"* polyethylene resin, 
NAME POSITION "Lucite"* acrylic resin, "Teflon"* tetra- 
fluoroethylene resin, and "Zytel"* nylon 
resin, are helping solve industrial design 
STREET problems. 
ary STATE NEED MORE INFORMATION? Clip the 

coupon for additional data on the proper- 
TYPE OF BUSINESS ties and application of these Du Pont en- 
*" Alathon", "Lucite", "Teflon" and “Zytel” ore registered trade-marks of E. |, du Pont de Nemours & Co. (Inc.) gineering materials. 


COMPANY 





Pushed for Greater Drafting Room Output ? 
Modern Reproduction. Machines Will Help You Get It! 


E 


Is the Time to Get Your New, Modern 


BRUNING COPYFLEX MACHINE! 


The boom in produc tion means more pressure 

ever for engineering drawings and prints, Rigl 

is the time to replace that old inadequate 
reproduc tion machine you've been putting up with 
— now's the time to get a modern, efficient 
Bruning Copyflex. 

In just the last year, Bruning has introduced 
five new, advanced machine models, one of which is 
shown at the right. These machines offer you 
the famous problem-free installation and operation 
of Copyflex . « » no exhaust venting, no plumbing 
or auxiliary equipment, no installation other 
than an electrical connection. They bring you faster 


reproduction speed and a host of 


operator 
conveniences such as fas irn of originals, 
automatic separation, front or 

They are the efficient, economical, modern 

reproduc tion mac hines that will help vou boost 
your drafting room output keep costs ata minimum. 


Now is the time to act M iil the « oupon below. Copyfiex Model 500 
A new ultra - fast heavy - volume 


You'll be glad you did! machine offering top mechanic speed 


of 40 f.p.m., automatic separation, 
BR UNING Charles Bruning Company, Inc., Dept. 13-0 
4700 Montrose Ave., Chicago 41, Illinois 
Best Process! Best Machines! HOX z Plea r ! py! l 
‘ s 300 machine 
Best Selection of Materials! - 


Name 


front or rear delivery, automat 
ing, and a host of other 
features 


Specialists in Copying Since 1897 Compeny — — — 


Address 


CHARLES BRUNING COMPANY, INC., 4700 Montrose Ave., Chicago 41, Illinois City 2 É Cathia Sate 


[n Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont, 
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À IMPORTANT ` 


TIME ron 


USERS OF 


BEARING BRONZES 


Asarcon' Continuous-Cast Bearing Bronzes o 


are now available in new, larger sizes 


from 5 


Asarco now offers continuous-cast bronzes in 32 new sizes 
from 5 inches to 9 inches in diameter, supplementing estab- 
lished sizes up to 5 inches in diameter. 

You can buy Asarcon Bronzes cored or solid in the exact 
length you need. You pay for no short-end scrap because 
there are none of the remnants you get from conventional 
12-inch or 13-inch lengths. 

Diameters of Asarco Continuous-Cast Bronzes now 


range from 2 inch to 9 inches in any size you need . . . many 


to 9" in diameter 


foundry alloys and a variety of shapes are available in all 
of these sizes. The famous "Asarcon 773" Bearing Bronze 
(SAE 660) can be shipped promptly from stock. 

All bronzes produced by the patented Asarco continuous- 


cast process are metallurgically superior. There are no blow- 


holes or porosity, no dross or dirt inclusions. 


Write to us for more details, or get in touch with your 


nearby distributor of Asarco Continuous-Cast Bronzes. 


AMERICAN SMELTING AND REFINING COMPANY 


Perth Amboy Plant, Barber, New. Jersey * Whiting, Indiana 
WEST COAST SALES AGENT: Kingwell Bros. Ltd., 457 Minna Street, San Francisco 
IN CANADA: Federated Metals Canada, Ltd., Toronto and Montreal 
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SUPERIOR ... Electric 


This 
type fractional-horsepower motor, in 
sulated with Du Pont ''M ylar,' 
provides maxi 
mum power in minimum space 


; w^ HN 


is Com 
pact and lightweight 


advanced G-E general-purpose- 


Slot 


winding strongly 


aging 


lar 
that 


ind electrical stresses 


increases 


Motors Insulated With Du Pont MYLAR 


ind between-coils insulation of Du Pont 
“Mylar 


bination with 


either in the pure state or in com- 


other materials, makes stator 
resistant to heat, moisture, 
G.E My- 


btain an improved insulation system 
life 


chose 


motor the safety 


raises 


factor of everyday motor operation 


CHALLENGING to industry: countless opportunities for 


product improvements with this versatile new film. 


Combining high dielectric strength and 
“Mylar” 
Electric 
obtain a superior insulating system 
“Mylar” 


tween-coils insulation of the G-E 


moisture resistance, Du Pont 
polyester film helps General 


and be- 
ad- 


helps make possi- 


is now used as slot 


vanced motor line 
ble a modern, improved type of insula- 
tion that increases motor life and insures 
better motor protection. ‘‘Mylar’’ gives 
these motors maximum protection 
against heat, moisture and deteriorants 


These G-E motors are an outstanding 
example of the way industry is putting 
versatile “Mylar” 
“Mylar” 


films 


to profitable use. 
is the strongest of all plastic 
has an unusual combination of 
physical, electrical, chemical, and ther 
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mal properties never before available 
in a plastic film. In a remarkable diver 
sity of fields, Du Pont "Mylar' is mak 
ing possible better products, lower costs 


It may take only a little creative re 


*"Mylar" i 


trade-mark 


the registered Du Pont 


for its brand of polyester film 


DU PONT 


MYLAR 


POLYESTER FILM 


Better Things for Better Living...through Chemistry 


search to show you where you can use 
Du Pont "M ylar" todevelop or improve 
a product. Mail coupon for free copy of 
a booklet that gives you the details on 


this valuable film 


Pont de Nem 
yrtment, R 


ton 98, Del 





ing 


ASSURES A BETTER FIT, 


GREATER STRENGTH, LONGER LIFE 


ALLEN originated the cold forging method of pre- 
cision screw production. Today’s advanced methods 
result in a combination of tremendous strength, 


fatigue resistance and precision. 


Pressur-forming preserves the tough fibers of Allenoy 
steel continuous, uncut and concentrated where 
strength is needed most . . . conforming to the con- 
tours of head, socket and threads. 


NOW WITH THE LEADER POINT Allen's exclusive 
unthreaded leader point makes starting easier and 
protects against cross threading or damage if the 
screw is accidentally knocked or dropped. Your Allen 
Distributor provides a “local warehouse” for Allen 
fasteners — plus a storehouse of fastening know-how. 
Call him for unbeatable service or write 

the factory direct for engineering 
information. 


Allen ‘pressur-formd’ cap screws 

are standard stock items in sizes from 

No. 4 thru 1 in. Flat head cap screws, No. 4 

thru %4 in. Both N. C. threads. Many sizes are also 
standard in stainless steel, or in Allenoy 

steel with N. F. threads. 
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FOR SCUFF-RESISTANT BEAUTY. This Sunroc water FOR LONG, HARD SERVICE. Some of the Stainless Steel tubes 


cooler has, as standard equipment, a Stainless Steel in this bundle are 20 years old, despite the fact that they have 
kick plate for protection against scuffing and corro been in continual service in a thermal cracking unit at a major 
sion when floors are mopped. The deep drawn top southwestern oil refinery. Even though some of them have 
is also made from Stainless. It’s bright and invit been lengthened by heliarc welding, they still retain their 
ing, and easy to clean. ability to handle corrosive products 


HING can equal 
i Y 
Stainless Steel 


€ No other design material can match Stainless Steel in 


its combination of desirable properties: corrosion resist- 
ance, strength and hardness, beauty, cleanability and 
easy fabrication. When seeking a source of supply, remem- 
ber that United States Stee! offers the widest range of 


types, finishes and sizes available in the United States. 


FOR SANITATION. This is a Stainless 
Steel rotary washer at a baby food 
plant of Gerber Products Com- 
pany. Stainless Steel was used 


because of ‘ts great corrosion re USS ST \ INI ES CY ONIN 
sistance, because it will not con | | — 8 S| EF | 
taminate the food products, becaus¢ KJ i L M dll 


it is so very easy to clean. Gerber’s 
uses a lot of Stainless Steel proc SHEETS - STRIP - PLATES - BARS - BILLETS 
essing equipment—including peel- PIPE -+ TUBES - WIRE - SPECIAL SECTIONS 
ers, bins, steamers, holding tanks 


and filling machines. UNITED oF & Fee STEER 





EXON: each resin engineered for a specific problem 


EXON 487 


specifically for 


‘CONSTRUCTION 
COATINGS 


| 


——— 
— 


m d > 


Site application of colorful, abrasion- EXON 481 has exceptional tensile 
proof coatings that last is now possible strength — over 1000 lbs. per square 
with the development of EXON 481 resin. inch with an elongation factor up to 

Simply sprayed on by a gun with 60 200%. It is soluble in ketones, compati- 
lbs. pressure over a prime coat, the ble with plasticizers, stabilizers and all 
stainproof, scuffproof sheeting dries the pigment types. 

T! re $to n e instant it is applied. Application is so As a result, coatings of the most dec- 
quick and easy that the most complex orative, attractive colors can be formu- 
shapes are no problem. No loose ends, lated. All completely washable, they 


seams, laps or joints, ruggedly resist fading or cracking. 


For complete information or techni al service on Exon 481 and on 
all the resins in the eve r-growing Exon line, call or write: 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY,DEPT. 66C, POTTSTOWN, PA. 
DIVISION OF FIRESTONE TIRE & RUBBER CO. 
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EXEUNT 
| SOLVES ANOTHER WEIGHT PROBLEM 


(and USS “T-1” Steel 
solves the welding problem!) 


Bedplates for modern color-printing presses have to be 
rugged—but as lightweight as possible. They must with 
stand constant pounding from printing rollers and cut 
ting knives. And, since they move back and forth con 
tinually, they’ve got to be lightweight for fast, efficient 
operation. It is a good place to use a welded assembly 
of steel plate. 

But that's where Graver Tank & Manufacturing Co., 
Inc., ran head-on into a tough fabrication problem. Alloy 
steel with the necessary strength and durability was 
difficult to weld. And with 534 welds to make on every 
bedplate, this was a king-size headache 


NO MORE HEADACHE! 

Now the headache is gone. Production costs are 
down. And the finished bedplates are working hard and 
long ... taking a tremendous daily pounding without 
distortion. 

The solution? Just a switch to a remarkable new alloy 
steel, USS “T-1” Steel 

"T-I' Steel is very strong. Very tough. Able to take 
vicious impact abuse. Yet, it’s easy to weld,” says Mr. H. 
McDonald, Superintendent at Graver 


HOW ABOUT YOU? 


If you have tough jobs, rugged jobs, where you want to 
weld your way to lower costs, give this new steel a try. 
We think you, like Mr. McDonald, will find it the best 
thing you have ever used. Right now, ““T-1” is in service 
and doing well in bridges, power shovels, steam turbines 
electrical transformer tanks, flywheels, pressure vessels, 
mine cars, and lots of other places. Write for details. 
United States Steel, Room 5088, Pittsburgh 30, Pa. 


P QUALITY" That's how 
o, Indiana, describ« 
90,000 psi 
eldability It enat 
bedplates for printing presses 


UNITED STATES STEEL CORPORATION, PITTSBURGH * COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


ee 79 


USS CONSTRUCTIONAL ALLOY STEEL C 


TATES STEEL EXPORT MPANY, NEW YORK 





TEC WX EUM € 7AtT T 43 $7 E XL 


REDESIGN TO SAVE 
TIME AND MATERIAL 


an electronic coupling 


Examine the designs of all of your prod- grade rings, fabricated in various metals. 
ucts and machines. No doubt you can use Their uses are varied—ranging from 
retaining rings on axles and in housings— heavy-duty engines and drill presses to 
not only to save assembly time, but to save toys, gadgets and small parts of articles 


weight, parts and space. made of metal, wood or plaster. 


Many manufacturers have not only in- Don’t pass up opportunities to increase 
creased their profits but have also im- — your profits; let our engineers consult 


proved their products by using these high- with you. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY MILWAUKEE 2, WISCONSIN 


O OR OU C) | 
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Here's one reason why Michigan Tractor Shovels can move more yards per day, day after day... 


USS MAN-TEN Steel provides extra strength 


and toughness in bucket and bucket boom 


ESCRIBED AS “a bear for punishment and a hound 

for work” this big-yardage earth mover built by 
Clark Equipment Co., Construction Machinery Divi 
sion, of Benton Harbor, Mich., is so engineered that 
every part contributes to high capacity operation and 
continuous, long-time service. 

Use of USS Man-TEN High Strength Steel in both 
bucket and bucket boom is typical of the care taken 
to ensure maximum durability and freedom from 
breakdown. 

USS MaAn-TEN Steel with a yield point of 50,000 
psi—one and a half times that of ordinary carbon 
steel—readily provides the stamina needed to handle 
full buckets hour after hour. Its 40°% higher fatigue 
strength safely absorbs shock and vibration when 
working the shovel into heavy, hard-to-dig material. 
Its greater abrasion resistance pays off in materially 
reducing bucket wear. 

All these benefits inherent in USS MAn-TEN Steel 
combine to promote more dependable and more ef- 
ficient shovel performance. They are obtained with 
no increase in weight, at little or no increase in cost. 





TO HELP YOU — Our "Design Manual for 
High Strength Steels" contains compre 
hensive and practical information that you 
will find extremely useful in designing your 
product for greater efficiency and economy 
by the sound use of high strength steels 
For your free copy, write on your company 
letterhead, giving title or department, to 
United States Steel Corporation, Room 
5131, 525 William Penn Place, Pittsburgh 
30, Pennsylvania 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


Contact our nearest office and let us show you how 
you can apply USS MaN-TEN or our other High 
Strength Steels- USS Con-TEN and USS Tnr-TEN— 
in place of carbon steel, to make your equipment 
better—able to do more work—able to last longer 
with fewer stops for service and maintenance. 






















































































NATIONAL TUBE DIVISION, PITTSBURGH * TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL 


USS MAN-TEN 


wi75 








iU 


ExPORT COMPANY, NEW YORK 


High Strength STEEL & 
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There's 


MORE Cooling Surface 


with these Allis-Chalmers 


@ Frying of insulation is impos- 
sible under normal conditions 


with the extra-large cooling sur- 
face of Allis-Chalmers rib-type 
TEFC motors. The result — you Get Complete Information 


expect and get longer motor life. As a new machinery component or as re- 

placement, specify Allis-Chalmers. Discuss 

your particular application with your near- 

The engineered partner of A-C by A-C distributor, A-C district office, or 

write Allis- Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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motors is Allis-Chalmers control. 


A-4881 





What's special about 


this 


. SIOP NUT?4 


Several things make this nut unusual. 

For instance, you can "stop" it at any position 
on the threaded length of the bolt . . . or 
wrench it tight against the work where it 
protects bolt threads against corrosion and 
prevents liquid leakage. No matter where you 
leave it on the bolt, it will remain tight in 
that exact position, even though you subject it 
to heavy vibration and shock loads. But 

use a wrench on it and it comes off as easily 
as it went on. The red locking collar is 
nondestructive— does not gall bolt threads 

or remove plating. You can remove it and 
re-use it again and again. 


What gives it its grip? 


| The locking collar is 
unthreaded and elastic. 

It has an inside diameter 
smaller than the major 
diameter of standard bolts. 


X 
N 


SN 
| 


| 


| 


2 The bolt impresses a 
mating thread into the 


b 
N 
. 


collar and the resulting 


| 


compressive forces exert 
a constant friction grip 
on the bolt.... 


SS 
| 
x 


SS 


D 


3 and exert a downward 
thrust bringing the 

lower flanks of the 

bolt thread into firm 
metal to metal contact 
with the matching nut 
threads, eliminating 
normal axial play. 


>> 
G 


NG 


Il 


| 


4 Nut is removable and 
reusable . . . the Red 
Elastic Collar retains 


B 
D 
1 
4 
- 


SS 


| 


NS 
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its grip after repeated usage. 


Will it hold under ALL conditions? 


The locking principle of the Elastic Stop® nut has been tested 
and proved by over 25 years of actual field service. Elastic Stop 
nuts are used on locomotives . . . and pile drivers. They fasten 
hedge shears and harvesters, drilling rigs and washing machines, 
trucks and roller skates. And no Elastic Stop nut customer has 
ever stopped using them because of unsatisfactory performance. 


What about sizes and materials? 


Elastic Stop nuts are available from a watchmaker’s 0-80 all the 
way to 4”—in materials that include stainless steel, brass, alumi- 
num and other alloys. Protect your product with “fastener in- 
surance.” Try Elastic Stop nuts on trouble spots, whether to 
protect expensive heavy equipment from costly downtime or to 
guarantee the accuracy of delicate electrical equipment by main- 
taining precision adjustments. We'll supply free test samples. 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Dept. N82-12, 2330 Vauxhall Road, Union, N. J 


Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 


ELASTIC STOP nut bulletin 


Title 











At low heat-hour cost ... Nichrome muffles 
give thousands of hours of high temperature 


service in gas furnace 


s manufactured by the 


American Gas Furnaces Company, Eliza- 


beth, N. J., in operation at plant of Shake- 


proof Div., Illinois Tool Works, Elgin, Ill. 


Nichrome muffle ... able to handle 
corrosive gas for 5% years at 1600 F 


HANDLING A CORROSIVE MIXTURE of 
city gas and ammonia, a Nichrome 
muffle used for heat treating small 
teel parts completed 36,732 hours 
f almost uninterrupted service at 
1600°F. 


But this temperature is no severe 
test for Nichrome. Even at higher 
temperatures, under normal heating 
conditions you’ll find little deteri- 
oration of this 60945 nickel-15* 
hromium-iron alloy. 


Actually, the big story about a 
Nichrome muffle is its ability to with- 
tand “thermal shock.” Shock from 
repeated alternate heating and cool- 
ng. And shock from intermittent 
( harging of cold work. 


Naturally, the 60% nickel content 
in Nichrome produces significant ef- 
For one thing, it improves 
load-carrying characteristics at ele- 


tects. 


INCO THE INTERNATIONAL NICKEL COMPANY, INC. 
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A typical Nichrome* muffle, 
produced by Driver-Harris Co., 
Harrison, N. J. Nichrome muffles of 

this type weigh from 291 to 2775 lbs., 
depending on furnace size and function. 
*Reg. Trademark of Driver-Harris € 





vated temperatures. 
tant, the ni 
jor role in 


Equally impor- 
kel addition plays a ma- 
improving resistance to 
scaling from common industrial at- 
mospheres. 

That's why you find Nichrome 
muffles, retorts and other heat treat- 
ing components used extensively for 
nitriding, for carburizing, for oxida- 


tion...for handling reducing gases, 
and for operations involving high 
temperature fatigue. 

If you have a metal problem, we'll 
be glad to help with our wide practi- 
cal experience. No matter what your 
industry, send the details of your 
difficulty for our suggestions. Write 
us now 


67 Wall Street 
New York 5, N. Y. 
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EDDY-CURRENT 
NAMAT EQUIPMENT 
is Solving Speed Control Problems 
in Every Major Industry 


In practically all testing, processing, and conveying equipment 
common to industry, Dynamatic eddy-current rotating equip- 
ment is solving a wide range of adjustable speed drive problems, 


particularly where an AC power source is a requirement. 


Advantages include rapid response, stepless adjustable speed 
control, wide speed range, quiet operation, low power loss, low 


maintenance cost, adjustable speed from an AC power source. 


Send for Bulletin GB2, which describes and illustrates the basic 


Dynamatic eddy-current units, including couplings, brakes, 





dynamometers, press drives, and Ajusto-Spede® drives. 


800 ton double-action under-drive metal forming 
press, driven by Dynamatic model 37-32 com- 
bination eddy-current coupling and brake. 

















EE ES 
Tandem Dynamatic dynamometers, rated 20000 Model 
H.P., 600 to 5800 RPM. A cradled gear box per- 
mits turbine testing to 15000 RPM 


WC-130B Dynamatic adjustable speededdy- Dynamatic adjustable speed eddy-current air- 


current coupling with eddy-current brake, used as craft wind tunnel drive, 18000 H.P. at 480 RPM. 
printing press drive. Rated 20 H.P at 1700 RPM. 


—— —— 
Paper puip washer driven by Dynamatic model Dynamatic model WC-160 adjustable speed eddy- 
WC-160 adjustable speed eddy-current coupling, current coupling, rated 100 H.P. at 1100 RPM, 
rated 125 H.P. at 1100 RPM. used as cement kiln drive. 


Roofing material machine driven by 23 Dynamatic 
Ajusto-Spede® drives. All drives and controls 
completely enclosed and force ventilated, 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 


3307 FOURTEENTH AVENUE . KENOSHA, WISCONSIN 
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How can you benefit from the amazing 


ELECTRICAL PROPERTIE 


of G-E silicone rubber AT HIGH TEMPERATURES? 








P c 
c . 
Amazing electrical properties at high tempera- Where can YOU use G-E silicone rubber? There's 
tures are among the outstanding characteristics a kind for almost every requirement, classified 
of General Electric silicone rubber. It is ideal for according to dominant property for easy selection 
wire and cable insulation where overloads or and specification. For example: Class 300 offers the 
space limitations dictate a heat-resistant dielectric best recovery after compression of any known 
Cables have been redesigned with G-E silicone rubber! Class 500 provides flexibility at 130°F 
rubber to carry nearly twice the current—with no below zero! Which class is best for you? 
increase in size! G-E silicone rubber not only pro- 
vides Class H insulation, but can be used to im SEND FOR A FREE @ 
prove Class B insulation as well. "LIGHTNING SELECTOR"—TODAY ! — 
PS ee ee ee € Wy =~ 4 
i —— 
G-E SILICONE RUBBER PROVIDES... | I 
i oO | Silicone Products Department » | 
t General Electric Company 
— ap et | 
» | " C | x - | Section 63-1D vs | 
N , ) | | -7 | | > Waterford, New York = | 
| * 
t ve | | 
| | y ~ a | 
J i [fp 
d ; | Please send me technical data on G-E silicone rubber | 
| ue \ -F Pi / Me | including a free “Lightning Selector” and up-to-date | 
| E— | list of fabricators | 
Outstanding | Superior Dielectric strength Unequalled | | 
resistance to | resistance to | stable at high resistance to aging, | . 
extreme temperatures compression set temperatures ozone, weathering | Name Position | 
| | 
* | Firm | 
| | 
HH o Street - 
G-E silicones fit in your future | 
| Cit Zone State | 
GENERAL ELECTRIC | — — 
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( Advertisement) 


Riveting With a Hammer in 
Blind or Open Applications 


Elimination of special riveting tools can mean 


faster production, lower costs, no down time. 


J. K. BARRY, M. E. truding from its head. When the rivet 2. No lost time for tool repairs 


The use of blind rivets installed with s inserted through parts to be fas 3. No limitation on the number of 
only an ordinary hammer fro one ened, the pin is drive ish with the who can install rivets 
ete of the inh offer :ohlw. simnl rivet head causing the expanding Í. Speed comparable to nailing 

| [ the | Iters a highly mp1i I : | t 
fed method o tening Speed. CO! prongs to form a blind head behind 5. Only one man is needed 
hed method of fastening | | I 
venience and i k th ir sheet. No further finishing is Widely used ruck bodies. storm 
Drive Riveting preferable not only for necessary, since the pin seats itself doors, metal buildings and hundreds 

EI J : 

blind joints, but for fastening many per anently to comp! the smooth of other ndustrial appli ations, Southco 
parts that can be reached from either head contour. Drive Rivets make a secure, vibration- 
side Drive Riveting has five major advan- proof joint A wide range of head 
The South Oo Dr V( Rivet has | cored tages styles. liameters and grip lengths iS 
slotted body with a grooved pin pro- 1. No investment in special tooling availabl 


RECOMMENDED APPLICATIONS FOR DRIVE RIVETING 








—— — — ——— x n — — -— ——— — al 

A | m —* qu t Lever 

\ ) Hit the Pin | | V Ex L — ~ < Extrusion 
" <7 ~~ ] ] | f i 1 

T t | ll 
Rivet Inserted Rivet Expanded * | 
Rivet Rivet 
— - JJ Inserted Expanded 











" Corrugated Hinge —— 
Shee hing PEX À j 
/ : r RYH y } : | £i Dimple P4 | | s | | 
a en 694€ a. 6 
x j A A i N A| g Purlin rN j P 
CS Zt | f NASS [AN ‘A 1) | 
I 
| 
I 
| Felt, Rubber, Fabric, etc » 
| i 
| Drawe: z Wood —— scie MUN 
FT or 
Ferrule— > |) M 
| Plywood fO à 
9— 
Li Fe rrule and Rivet t j 
3 — | ] Form Drawer Pull [ | f 
/ — r2 id 
^7 No Countersink Needed [45344 DLL LA] LLLI AA 
Rivet Compresses into Material | 





SOUTHCO Division, South Chester Corporation, 236 Industrial Hwy., Lester, Pa. 
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HEN the problem is a rush 
hollow parts job, phone or 
wire the Timken Company and 
we'll ship less-than-mill quantities 
of 52100 tubing within 24 hours 
after receiving your order. 
Timken® 52100 steel tubing is 
excellent for most vi your high 
quality hollow parts jobs. It’s a 
through-hardening steel in moder- 
ate sections. It can be heat treated 


to file hardness and tempered back 


to any desired point. And it can 
frequently be used in place of more 
expensive steels. 

Available in sizes from 1” to 
10%” O.D., Timken 52100 steel is 
used for hollow parts such as: air- 
craft parts, ball bearing races, pump 
parts and plungers, collets, bush- 
ings, spindles, grinding machine 
parts, precision instruments, and 
dozens of others. 


The Timken Company is Ameri- 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 





— 
ca's pioneer producer of 52100 tub- 
ing. And we're the only company that 
makes 52100 steel in tubing, bars 
and wire. Our unequalled experi- 
ence assures you of uniform quality 
from tube to tube and heat to heat. 

For immediate delivery of your 
less-than-mill quantity orders, write, 
wire or phone The Timken Roller 
Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


TIMKEN 


Fine Alloy | 





SPECIALISTS 
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IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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in your 
transmission 
belt needs 
















3. Completely compact (Both 
in width and pulley diam- v 
eter) 

4. lightweight (Heavy duty 
belt — — 0.1 Ib./ft./in.) 










<| S 


5. No noise or | 5. No noise or vibration | 


EE — 
7. Unusual speed range 
(Speeds up to 12,000 FPM) 


8.. Efficient (Elim. heat, lube 
drag, high bearing loads) 










<S 


9. Constant angular velocity 
(no speed fluctuation) 


10. Minimum backlash En 1 
. Design flexibility — 


12. Economical 


Md 


«. | «. 








13. No stretch 
14. Can it be completely housed 
and forgotten? 


Note that the U. S. PowerGrip “Timing” Belt takes a “V” atter every advantage 


tt 


< 





While every type of drive has certain advantages, no type has streamlined hundreds of products...made them sell 
of power transmission possesses so many advantages as above competition. Some equipment would not be in 
the U.S. PowerGrip “Timing” Belt drive. For example, existence at all, if it weren't for this great belt. 


it is the only positive drive that never needs lubrication. Immediate delivery of stock drives with ratios up to 


IHE LIST OF USES GROWS DAY BY DAY! Power produc- 12 to | is obtainable from any of United States Rubber 
tion machinery in every field is made more efficient, Company's selected distributors, any of the 27 "U. S." 
volume of production increased, and maintenance costs District Sales Offices, or by writing us at Rockefeller 
lowered with this amazing belt. The list of OEM applica- Center, New York 20, N. Y. 


tions grows too numerous to mention. U.S. PowerGrip 


Send for free illustrated manual, complete with standard drive tables. 


Mechanical Goods Division 
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A SHORT CUT TO A FINISHED PRODUCT 








CUT POLISHING COSTS IN HALF WITH 
the new superfine-grain drawing brass with the built-in finish 


The secret is in the grain: Special meth- 
ods of rolling and annealing produce 
in Formbrite* a grain structure so fine 
that often color buff will 
bring it to a bright, lustrous finish. 
stiffer 
springier and more scratch resistant 


a simpl 
Formbrite is also harder, 


vet it is surprisingly ductile, readih 
stamped, formed, drawn, and em 
bossed. And Formbrite plates beauti 
fully. 

More and more « ompanies are using 
Formbrite to cut their polishing costs 
and get superior produc ts—at no extra 
cost over ordinary drawing brass. They 
often save more than the cost of the 
metal itself, 


Globe Lighting Products: Reports say 
ings in polishing cost of from 26% to 


55% in various components of their 
| 
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high-quality, solid brass lighting fix 
tures. Work pile ups were eliminated 
in the polishing room, too. 

Farrington Mfg. Co.: Rejects after pol 
ishing dropped from 11% to under 1‘ 

after switch to Formbrite in frames for 
“iewel-box” case for an electric shaver 
\ better 


through the automatic 


finish in one faster pass 
polishing ma 
( hine. 


Jarco Metal Products, Inc.: Polishing 
costs cut 40% 


cil, and lipstick cases. Uniformity of 


in deep drawn pen, pen 


Formbrite eliminated shutdowns for 
adjustments in long-run production. 
Spill-Stop Mfg. Co.: Saved enough in 
polishing cost to avoid price increases 
despite increased labor and material 
costs. Reports Formbrite fabricates al- 
most as re adily as the softest drawing 


uniformity of ige in Form- 


brass 
brite has si iplified manutacture 

Find out for yourself how Formbrite 
can serve vou as a short cut—save you 
money. See your American Brass Com- 
pany representative. Write for Publi- 
Address: [he Ameri in 


Brass Company Waterbury 20, Conn 


cation B-39 


In Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. 87 
e Pat. Off 


am 9? m v ! d 


> 
^ 


FINE-GRAIN DRAWING BRASS 


an ANACONDA’ product 


made by 
The American Brass Company 











“Here's where the TORRINGTON NEEDLE BEARING 
gets its high load. capacity" 


The radial load capacity of an anti- benefits of its high-capacity perform- 71 
friction bearing depends, in the final ance for little more than the cost of a 
analysis, on the number of lines or plain bearing; it can help you reduce 


points of contact made by the bearing the size and weight of surrounding TORRINGTON 
surfaces in the load zone. This is where members without sacrificing shaft NEEDLE BEARINGS 


the Torrington Needle Bearing really strength, thickness or rigidity " i 
he y Give you these benefits 
shines. Rar + tr ar "noi Pi r . 
For twenty years, our Engineering 

rs T ll complement - LE i 

With its full complement of pr« Department has helped designers and e low coefficient of starting and 


cision-ground rollers, the Needle Bear running friction 


manufacturers throughout industry to 


ing gives many more lines of contact adapt the unique advantages of the e full complement of rollers 
than other types of — — Needle Bearing to their products. Let e vaseueltéd radial lead 
ings. Thus for a given size, the Needle us help you make the Needle Bearing capacity 

Bearing has a greater radial load capac- “standard equipment” in yours. e low unit cost 


ity than other bearings 
What does this do for your product? THE TORRINGTON COMPANY 


e long service life 


The Needle Bearing can give you the Torrington, Conn. « South Bend 21, Ind. e compactness and light weight 
èe runs directly on hardened 
shafts 
District Offices and Distributors in Principal Cities of United States and Canada ~ 
gre TO e permits use of larger and 
3| stiffer shafts 


: 90) 
TORRINGTON BEARINGS (^| i 


Needle + Spherical Roller + Tapered Roller + Cylindrical Roller + Ball + Needle Rollers L a 
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SPLIT V-RING PACKING 


thats really LEAKPROOF/ 


LINEAR VEE -DAM RII 


Labyrinth flow and lateral leakage are stopped 



















by LINEAR'S uniquely designed, revolutionary 
VEE-DAM RINGS. Installation of these trouble- 
saving, long-lasting packings is virtually foolproof! 





STURDY 
RUBBER DAMS 


. faced in opposite directions 
in the grooved hinge area of 
each ring, hermetically seal 
off center groove sections when 
LintakR VEE-DAM Rings are 
stacked together . . . eliminat- 
inġ all labyrinth fow. 





EXTERNAL ABUTMENTS 


on the outside shoulder edge of the ring, 
staggered in relation to the internal dams, 
prevent lateral leakage, and provide stabiliz- 


ing support. 


LINEAR VEE-DAM Rings save on installa- 
tion time because they don't require 
precise fitting. They provide a perfect 
seal with minimum gland load, giving 
lower friction against the ram and far 
U. S. Patent longer life than ordinary packing. 


No. 2,665,151 


“PERFECTLY ENGINEERED PACKINGS 


nnnnnnnnnnnnnnnnnnnnnn 
Write or call for complete information LINE. 
on LINEAR VEE-DAM Rings in a choice 
of rugged, fabric-reinforced synthetic UM Inc., STATE ROAD & * ip d 35, PA 
elastomers, tailored to your requirements 
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Here’s Why We Use 


QUARE D Starters 


on the Machines We BUILD 









get right 
record of 


PERFORMANCE When you 
the performance 
depends a lot on how 
s. We know, from a 
that Square D 
o deliver the 
e that 


down to it, 
any machine tool 
the control behave 
st experience 

are designed t 
ble-free performanc 


lot of pa 
starters 
kind of trou 
keeps our customers happy 


FLEXIBILITY Another thing we like 
is the flexibility we get with Square D's 
starter design with packaged parts kits 
1 to make | ist-minute changes 
ls and overload relays r / EX Oke 
suse it means we | ie TAS AST hM 
big stock of start- 


It's a cinct 
in interlocks, coi 
That's important bec: 
don't have to keep a 


ers with a lot of modifications 


NG SERVICE 


achines that call for more 
|, it’s mighty nice to have 
ndy to work with us. As 
e ball just as far as we 
trol circuit for 4 


FIELD ENGINEER! 

When we're designing m 
complicated electrical contro 
a Square D Field Engineer ha 
a matter of fact, he'll carry th 
—even to developing the con 


say 
ion machine. 


multi-stat 










—À 














+ 4 



































Here’s Why We Specify HE 
ERN 
SQUARE D Starters HHE 
on the Machinery We BUY 1 d rr 
AH 
PERFORMANCE, EASY INSPECTION AND MAINTENANCE HH — L 
| E te 


E 


Sure, we like Square D 4 
ormance because it keeps our 
minimum. BUT— 
hat even the 
periodic inspec- 
ance. i 


perf 
“down time” at a 
everybody knows t 
best starter needs 
tion and preventive mainten 
We like the wa 
easy to handle those routine 


+- 


HHHH- 


y Square D makes it 
jobs. 





2 Remove four screws and 
entire movable assembly can 
be lifted off. Disconnect two 
s and slip off magnet coil. 


1 Loosen two screws ond the 
arc chamber cover comes off. 
Every contact surface can be 


inspected at a glance. wire 





OFF-THE-SHELF PARTS KITS 
4 Sizes O through 4 starters 


They make normal maintenance and 
modifications easier than ever. Pack- 
aged parts include interlocks, contacts, 
coils, overload relays, pushbuttons and 
selector switches. They re easy to buy, 
easy to identify, and faster to install. 






BH 





TH 








— 


3 Contacts cre attached with 
separate screws—they can 
be removed and replaced 
without disturbing any wiring. 
A screwdriver is the only tool 
needed. 


have these separate mounting 
electrical interlocks for easier 
installation. Contact block is 
attached from front of panel 
with two screws. 






Ho 
H 
LEELELIS 


+ tt @ + 
SEE 








Up to 40% higher tightening torques — 
a feature of new High-Torque 
Unbrako socket set screws 


Compare UNBRAKO-recommended tightening 
torques with those of ordinary socket set 


RECOMMENDED SOCKET SET SCREW screws and you readily see why you can set an 


TIGHTENING TORQUES UNBRAKO and then forget it. The reasons 

are simple. UNBRAKOs have deeper sockets, 

(Inch -Pounds) which give you better purchase with the 
MINIMUM I 


wrench; rounded socket corners, which elimi- 


SET SCREW SET SCREW DIFFERENTIAL nate the sharp corners where cracks start; 


SCREW SIZE UNBRAKO B c % fully formed threads, which make them 
stronger; and knurled cup points, which keep 
them tight. 

#4 9 3.9 3.5 28 — 

*5 9 7.8 7.4 15 Let's see just how the development of fully 
formed threads make the new High-Torque 

#6 9 7.8 7.4 15 UNBRAKO stronger. The metal is compressed 
into the closely knit grain structure that you 

#8 20 14.7 14.5 36 see in the illustration. The grain flow follows 
the contour of the threads. There are no 

#10 33 26.5 25 25 Straight lines along which shear can occur. 
An UNBRAKO retains its flow lines even when 

1/4 87 62 60 40 « 


ground down to .010" below root diameter. 


5/16 165 122 125 32 Conversely,cut or ground threads have straight 


flow lines —lose thread form at root diameter. 


3/8 290 198 225 29 i 
You can't buy a better screw than an UNBRAKO. 
7/16 430 309 350 23 And you can’t get full Aigh-torque performance 
without a '*High-Titan" UNBRAKO Hex Key 
1/2 620 460 500 24 the high-ductility, precision internal wrenching 
` tool. See your authorized distributor today. 
5/8 1225 1106 1060 11 Or write STANDARD PRESSED STEEL Co., 
3/4 2125 1540 1800 18 Jenkintown 28, Pa. 
7/8 5000 3660 4600 9 STANDARD PRESSED STEEL CO. 


LU TT TT 
1 7000 5025 6500 8 UNBRARKD socer screw omsion 


JENKINTOWN PENNSYLVANIA 


UNBRAKO SET SCREW THREADS ORDINARY SET SCREW THREADS 
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Let Rochester show you the ropes! 
i 7 From design to delivery, Rochester 
i / X Ss engineers and specialists work with you, 
j / 
/ i . i 
N / assuring top-quality steel tubing and 
, TN | 
a \ V suggesting ways to save you time and 


i — X J modern industry with top efficiency ... 
li 


3 and much more economically. That’s 


\ why you'll find it on more cars— more 
refrigerators and freezers— more 
9 advanced products every day. GM Steel 
- 


j lubing is rugged, reliable, flexible, 
bi 


versatile—designed to take it and 


— I take any shape. Contact your Rochester 


Products engineer or write us direct 


for further information., 





~ — stats 
\ AN v7 SN, z EET 
| > iw LI 
| en: 
v~ i : 


STEEL TUBING BY . OGHESTER 
ji 


ROCHESTER 


PRODUCTS 
DIVISION ) F 
IRS 


GENERAL MOT‘ 
* CORPORATION 


ROCHESTER N.Y 
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22-inch Diameter Wheels 
Investment Cast... at a 5076 Saving 


l'urbine wheels, 22 inches in diameter and weighing clos casting process. This modern mass-production method 
to 100 pounds, are now being mass-produced by Haynes eliminates many machining, grinding, and assembling opera- 
precision-investment-casting process. The wheels are made tions. Intricate contours, odd-shaped cavities, and thin 
of stainless steel and are used in the turbocharger section edges can all be cast to size. Two or more parts can be 
of a compressor. At one time a lengthy profile machining designed and produced as one integral part. In most 
operation was needed to shape the intricate blades. Invest instances, an investment-cast part can be placed in operation 
ment-casting ¢ liminated this operation and cut produc tion is soon as it is delivered. 


costs in half For information on how you can use HAYNES’ investment- 


The savings realized on this wheel are typical of the many casting process to keep production costs down, write to any 
economies made possible by HAYNES precision-investment- of the District Sales Offices listed below. 
S 
f V, à da? * HAYNES STELLITE COMPANY 
S ) i A Division of Union Carbide and Carbon Corporation 
» ; * 
$ TRADE -MARK ! . Mas 
y , : General Offices and Works: Kokomo, Indiana 
® , : ales Offices 
w, Á . Chicago « Cleveland + Netroit « Houston « Los Angeles + New York + San Francisco + Tulsa 
" Haynes" is a registered trade-mark of Union Carbide and Carbon Corporation. 
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For tough, heavy-duty applications...Make use 


of these important 


bearing differences 

















l 
In addition to self-align- ^ A 
i * ing roller bearings, Link- Pa CER 
Belt makes industry's most . 
complete line of ball and 
roller bearing blocks 





EASY INSTALLATION and removal of 
adapter type bearings are provided by 
the tapered fit of bearing on adapter 
sleeve which is readily adaptable to 
commercial shafting tolerances. Lock- 
nut draws sleeve tightly around shaft 
for positive, concentric mounting. 
Lockwasher holds locknut in place. 


FREE ROLLING — SELF-ALIGN- \ 

ING. Rollers are naturally | 

positioned by their concave 
shape. Design assures true 
rolling under all conditions. 
Spherical inner ring can be 
aligned in any direction with- 
out affecting load capacity. 





LOCKED-IN CLEARANCE. 
Selective assembly of 
rollers and raceways with 
accurately formed hard- 
ened steel retainers as- 
sures proper operating 
clearance, guidance and 
spacing of rollers. 


SMOOTH OPERATION, 
LONG LIFE are advantages 
of the straight bore type 
mounting, which assures 
maximum concentricity 
of inner ring with shaft. 
Especially desirable when 
minimum radial run-out 
is essential. 


Rollers are com- 
pletely pocketed in 
retainers for ac- 
curate spacing and 
guiding. 


They're all present only in 
LINK-BELT self-alisning roller bearings 


UBTLE differences in bearings can make notable differ- 
S ences in the life and efficiency of your equipment. Take 
Link-Belt self-aligning roller bearings, for example. Their 
"self-contained" feature permits the bearing to float axially 
in the mounting, when desired, compensating for shaft ex- 


pansion or settling of bearing supports . . . preventing 

extraneous thrust loads from being set up between bearings * 

on the same shaft. What's more, inherent self-aligning de- Ball and Roller Bearings 

sign and preadjustment preclude use of expensive or cum- LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 
aPC » celf.alionino ! no Chicago 1. To Serve Industry Theze Are Link-Belt Plants, Sales 

bersome self-aligning housings. — — : Offices, Stock Carrying Factory Branch Stores and Distributors 
Ask your nearest Link-Belt office for Book 2196 on self- in All Principal Cities. Export Office, New York 7; Canada, 
BR . 544 Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South 

aligning roller bearings and Book 2550, containing full data Africa, Springs. Representatives Throughout the World. s,m 


on all Link-Belt ball and roller bearings. 
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GRAPHITAR aus sans: 


THE POWER OF THE ATOM IN NEW ATOMIC 
SUBMARINE NAUTILUS 








44-4 4 +-4 4-4-4 +4. 4-4-4 4+ 


GRAPHITAR is a carbon-graphite engineering material 
that has proved successful in hundreds of difficult applica- 
tions. 


@ GRAPHITAR can be formed in relatively complicated 
shapes and ground to tolerances as close as .0005". 


@ GRAPHITAR is lighter than magnesium and harder 
than most steels. It is mechanically strong and durable 
and highly resistant to wear. 

@ GRAPHITAR is practically unaffected by high speeds, 


high altitudes, high pressures or temperature extremes. 


OUR 100th YEAR 


THE UNITED STATES 
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The Westinghouse Electric Corporation, working closely with the Atomic Energy Commission, has 
designed and built the nuclear ‘power plant for the first atomic-powered submarine, the Nautilus. 
In atomic power operations, where radioactivity is a difficult problem, fluid systems must usually be 
hermetically sealed because conventional pumps with external drive motors are not adaptable to this 
type of operation. For the submarino's power reactcr, Westinghouse engineers developed special 
hermetically sealed pumps with integrated pump and drive motor. The bearings in these pumps, which 
are made of GRAPHITAR, must withstand high speeds, high temperatures, high pressures and must 

also operate for indefinite periods of time without maintenance with radioactive hot water 

as the only lubricant. All leakage past the pump seal is contained within the flooded motor while 

the purely electrical elements are contained in “cans” to exclude water. 


When the Nautilus is put into service, the power to run its conventional steam turbine, which is 

the actual driving power for the submarine, will come from atomic fires in the reactor where controlled 
nuclear fission produces enormous amounts of heat. The heat is transferred to the boilers through a 
closed circuit where the boiler water is turned into steam which is used for driving the turbine. 
Continuous, trouble-free circulation is extremely vital in this 

system and it is here that GRAPHITAR is proving its 
ability to help harness the power of the atom 

for the future good of mankind. 


S * u 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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a new EYE’ at /a7penter... 


GIVES YOU THE HIGHEST DEGREE OF PERFECTION 
POSSIBLE IN STAINLESS TUBING! 


Now, minute tubing defects invisible to the human eye 

. even those not detectable by any other production 
non-destructive testing method, will not escape the 
penetrating eye of a new non-destructive test in the 


Carpenter mill. 


It’s the most exacting and thorough quality control 
device ever developed for testing austenitic stainless 
tubing during production. Flaws that don’t show up in 
hydrostatic tests are brought to light by this new test- 
ing device as it critically scans the entire I.D. and O.D. 
periphery of the tubing. It also detects variations in 
composition, gauge, sub-surface and surface conditions 


at production speeds. 


What does this newest Carpenter advance mean to you? 
It means that Carpenter now assures you of better-than- 
ever quality . . . the highest degree of perfection possible 
in stainless tubing. It means added assurance for you 
that Carpenter Stainless Tubing, more than ever, is your 


best buy for life-long trouble-free service. 
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Ask your Carpenter Representative or local Carpenter 
Distributor for more details about this new quality con- 
trol measure. Specify Non-Destructive Test on your 


inquiries and orders. 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y CARSTEELCO 
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A BILLION OPERATIONS 


cece with no maintenance whatsoever 






»+- from NEW CLARE 
Mercury-Wetted Contact Relays 





RTL 


F wc 


e Cutaway view showing sealed- 
in-glass, mercury-wette -contact 
switch, surrounded by the oper- 
ating coil and encased in‘a metal 
housing mounted on an octal base. 





CLARE Type HG and HGP Relays 
are built to meet 
the exacting requirements for— 







Computing machines Servo-mechanisms 
Sorting machines Relay amplifiers 
Tabulating machines High-speed keying relays 
Totalizers Signaling devices 

All kinds of high-speed switching devices 








Outstanding features of 
CLARE Type HG and HGP Relays 


ELECTRICAL FEATURES 


LONG LIFE: Conservative life expectancy of 
over a billion operations when operated within 
ratings. 

HIGH SPEED: Give consistent performance 
at speeds up to 60 operations per second. 


HIGH CURRENT —and voltage-handling ca- 
pacity (up to 5 amperes, and up to 500 volts). 


UNIFORMITY: Operating time varies by only 
about 0.1 millisecond under constant drive 
conditions. 


CHATTER-FREE: Mercury dampens arma- 
ture vibration and bridges mechanical chatter 
between metal contact surfaces. 


MECHANICAL FEATURES 


€ Small chassis space required 

@ Convenient plug-in mounting 

€ Environment-free | 
e Tamperproof axe 
@ High sensitivity 

@ Maintenance-free 

@ No contact wear 

@ Adjustment cannot change 

























Type HG Relay Type HGP Relay 


This first announcement of the new CLARE Mercury- 
Wetted Contact Relays is of especial importance to designers 
of high-speed switching machines and devices which de- 
mand accuracy and dependability of a high order. 

In these relays, with their unique electrical and mechani- 
cal stability, you will find exactly the qualities this kind of 
apparatus requires— 

— Long life (over a billion operations) 

— High speed (up to 60 operations a second) 

—High current- and voltage-handling capacity 

(up to 5 amperes, and up to 500 volts) 

— Bounce- and chatter-free contacts 

— Extraordinary uniformity of operation 
These distinctive characteristics are achieved by the use of 
platinum contact surfaces, continuously wetted with mer- 
cury by capillary action, and the hermetic sealing of a 
magnetic switch in a protected glass capsule, filled with 
pressurized hydrogen. 

CLARE Type HG Relays comprise a switch element and 
an operating coil. CLARE Type HGP Relays are similar 
but can be factory-adjusted to provide either biased or 
polarized operating characteristics. . 
For complete information on the new CLARE Type HG and 
HGP Mercury-Wetted Contact Relays, contact your nearest 
CLARE representative or address C. P. Clare & Co., 3101 
Pratt Blud., Chicago 45, Illinois. 


Send for CLARE Sales Engineering Bulletin No.120 


DARE RELAYS 


FIRST IN THE INDUSTRIAL — 








. 
. 
d 
. 
| 
| 
; 
| 
| 
| 
; 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 












How a strong structure can be designed 
for speedy and simple assembly 
with unskilled labor, no special tools... 








The U. S. Air Force wanted a jet-aircraft hangar design 
that would be portable by air, yet strong; would assem- 
ble quickly; be interchangeable, and flexible enough for 
easy structure modification. 

The answer lay in a panel structure using modular 
units. Armorply honeycomb panels faced with thin alu- 
minum, developed by United States Plywood Corpora- 
tion, provide lightness, strength, flexibility. Joining one 
panel to the other in the field with untrained help was a 
problem until Simmons Fastener developed LINK-LOCK, 
a simple latching device that operates with minimum 
wrench pressure on hex nut. 

This fastening problem is being successfully met by 
combining the design ingenuity of No. 1 LINK-LOCK with 
the proved performance of honeycomb plywood panels. 


















































No. 1 LINK-LOCK —like No. 2 LINK-LOCK — 
features simplicity, positive action, high 
strength. 


No springs are used in No. 1 LINK-LOCK. Lock- 
ing action is obtained by rotating a nut that moves 
a sliding latch in and out of position. Up to 1500.Ib. 
pull-down pressure is available; the device carries 
up to 4000-Ib. tension. No. 1 LINK-LOCKS provide 
for surface mounting, simplifying installation. 

Where can you use it? When you need heavy 
fastening pressures, resistance to impact, operation 
in 70-below temperatures—and where ease of ac- 
tion, compactness, and low cost are important 
factors. Write for a No. 1 LINK-LOCK Data Sheet. 


SIMMONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, New York 


^ 
ImMMons QUICK-LOCK  SPRING-LOCK  ROTO-LOCK LINK-LOCK DUAL-LOCK 


JUST OUT! NEW 36-PAGE CATALOG WITH APPLICATIONS. SEND FOR IT! 
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Mammoth Farnham Milling Machine with 8 beds and car- 


riages in Douglas El Segundo plant . . . all equipped 
with Allen-Bradley contactors, relays, timers, starters, etc. 


308 FOOT MILLING MACHINE 
--- operated by Allen-Bradley Motor Controls 


When the Farnham Manufacturing Division of The Wiesner-Rapp 
Co., of Buffalo, N.Y. built this impressive, 308 foot milling machine, 
they used Allen-Bradley control components for all 8 carriages. 
Thus, they assured themselves and Douglas of utmost reliability for 
this complex machine tool. 

If you manufacture motor-driven machines, don't overlook the 
fact that Allen-Bradley motor controls are a big sales asset to any 
machine. The A-B trademark is a guarantee of trouble free per- 

Solenoid starter Solenoid starter Aualllery ennui formance .. . and is so recognized by machine tool buyers. Did 
Size Size 3 on storter hood you notice how much in evidence this trademark was at the Chicago 
Machine Tool Show? 

Send for the Allen-Bradley Handy Catalog. It is a valuable 

handbook on modern motor control. Write today. 


* Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


Oiitigh potenti. In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


ometer control 


Pendent push , 
button control Pneumatic 
automatic timer 


Universal 
4-pole relay 


QUALITV 


Oiltight push button. Interlocking Oiltight limit 5 E E C 7 A 1 E A N 3 1 5 


NO & NC contacts terminal blocks switch—all types 

















ALLEN-BRADLEY 


A-C CONTACTORS 


Lj 





2 pole—Size 00 3 pole—Size | 
10 ampere 25 ampere 


& 6 dc € 


z 





3 pole— Size 2 3 pole— Size 3 
50 ampere 100 ampere 





3 pole— Size 4 
150 ampere 





* fc jo fal - f ^ 250 Hp, Bulletin 746 automatic autotransformer showing Allen-Bradley Size 7 contactors 
is by As = 
PST Cnt 
Ik L 


A-C and D-C CONTACTORS 


10 to 900 Amperes 
with Double Break, Silver Alloy Contacts 


The only complete line of solenoid contactors on the market. 
Allen-Bradley offers nine sizes...from Size 00 (10 amperes) 
to Size 7 (900 amperes), one to four poles. 












There is no contact maintenance . no pins, pivots, or 

bearings to give trouble. Just one moving part—the simple 

3 pole—Size 5 solenoid plunger. Operating characteristics are consistent 
300 ampere for all nine sizes. 


Enclosures can be supplied for general purpose, water- 
tight, dust-tight, and explosion-proof service. 


Allen-Bradley controls are an added sales asset to any 
machine. May we send you our catalog? 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


7 e» 
ALLEN-BRADLEY 









3 pole —Sizes 6 & 7 
600 & 900 ampere contactors QuaLiTV 








Put Two More Draftsmen 





In Space Now Occupied by Four! 


Yet Give Each Man More 
Efficient, Comfortable Working Room. .. 





j; 


with Hamilton Auto-Shift Tables — from Bruning! 


Save Space — Get 3075 More Use from Present Area. The same floor sq 

(about 250 square feet) taken up by four boards with separate reference " 
desks will easily accommodate six Auto-Shifts. Auto-Shift combines a Only Auto-Shift Offers You These 
board and reference desk in one compact unit. The draftsman uses the 


board of one table while utilizing the large reference surface and drawers 3 Big Advantages! 


of the table behind him. This dual utility saves you space for other 


advantageous use or lets you put more draftsmen to work in your Only Auto - Shift offers instan- 
present space. taneous, positive adjustment of 
Eliminate Waste Motion — Save Man Hours. Auto-Shift eliminates needless slope. 

detours for reference material and supplies. The draftsm in mere ly 


turns on his stool and pulls forward the reference surface of the Auto Only Auto - Shift provides in- 


Shift Table behind him, or reaches into one of its conveniently located a n 
drawers for whatever materials and tools he needs. stantaneous height adjustment, 


Reduce Draftsman Fatigue—Boost Productivity. Auto-Shift provides fast, lets draftsman switch standing 


easy board adjustment—lets the draftsman change working position or sitting positions, quickly and 
often for greater comfort and efficiency. Convenient foot release frees easily. 

top for height adjustment. Hand release permits quick, easy slope adjust 

ment—slight fingertip pressure sets counterbalanced top at any de sire d Only Auto-Shift lets draftsman 
angle. Draftsman can reach any part of the board without strain whether 

seated or standing. work on any part of the board 
Mail coupon below for detailed information on the important savings without leaving his seat. 


offered you by Auto-Shift. 





Ask your Bruning representative for information about the 








Bruning- Hamilton free analysis and planning service for improving 


your drafting operation — or use coupon at right, No obligation Charles Bruning Company, Inc 


4700 Montrose Avenue Chicago 41, Illinois Dept. 14-0 
Pk j i ma n on Han » Auto-Sh lable 
BRUNING oe 
Name Title 
America’s Leading Supplier of Engineering and Drofting Equipment Company 
Address 


Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Illinois 
in Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont 


City County State 
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HOW A 
NATIONAL-STANDARD 


WIRE DEVELOPMENT 
keeps her hair prettier 
all day long 


Millions of pounds of steel are used each 


year to make bobby pins. 


And it’s a tricky steel to make, as we learned while 
developing it . tricky, that is, if our 
customers were to avoid fabricating troubles and 


hold manufacturing costs to a minimum. 


We had io produce a special kind of round wire 
that could be flattened without cracking. It had to 
have an extremely uniform finish to facilitate 
coloring and to permit high speed processing 
without frequent costly adjustments of machinery. 
It had to be suitable for tempering to give the 


right springiness and tension 


Not only did our engineers succeed in meeting 
all of these challenges, but they also were able to 
save our customers money on manutacturing, 


packaging and handling 


We solve problems like these every day for our 
customers and give them better, more complete 
service than they get elsewhere. That’s why 
National-Standard is industry’s foremost supplier 
of special wire, wire cloth and strip steel. 


May we serve vou, too? 


NATIONAL- 


" A 


€ «1 
és wich. 








NATIONAL-STANDARD COMPANY + NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 

ATHENIA STEEL DIVISION «+ CLIFTON, N. J. 

Flat, High Carbon, Cold Rolled Spring Steel 

REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 

Industrial Wire Cloth 

WAGNER LITHO MACHINERY DIVISION * JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 

WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS. 
Round and Shaped Steel Wire, Small Sizes 
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For Self-tapping Screws that... 
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Millions in savings made with P-K Screws since they C 
$ $ were originated by Parker-Kalon have proved the 
T 
L» 





Self-tapping Screw method reduces assembly costs. 
But it takes more than the right method to make 
sure planned savings pay off. It takes P-K quality 





M standards to guard against defective screws that cause 
< assembly trouble, costly damage to parts. and hidden 
$ weakness that shows up in customer complaints. 


Only Parker-Kalon can offer P-K quality, the in- 
dispensable extra, along with the proved advantages 
of Self-tapping Screws. 












Plan your assemblies for lowest cost . . . a P-K NIS 
" Assembly Engineer will help you. Then make sure — — 
planned savings keep on paying off . . . when you — 
purchase, order "P-K". Parker-Kalon Division, 
General American Transportation Corporation, 


Clifton, New Jersey 


PARKER-KALON 
Tv” SELF-TAPPING SCREWS 


originated by P-K... and fuse today... 
the leading choice for fastening economy 


Lemont — e OK 
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New MONOBLOC 
lets you hook up 






WORTHINGTON 
MONOBLOC PUMP 


type GAFT, features rotary pump 
and close-coupled motor. It's just 
like the famous Worthington 
Monobloc centrifugal pump line 
except that coupling allows easy 
pump removal. 


How you can use dual intake and discharge openings 
HERE ARE EIGHT OF THE 28 POSSIBLE ARRANGEMENTS: 





1. Intake left. 2. Same as 1 with pump 3. Intake left. 4. Same as 3 with pump 
Discharge top right. direction reversed. Discharge right. direction reversed. 





5. Intake top left. 6. Same as 5 with pump 7. Intake top left. 8. Same as 7 with pump 
Discharge right. direction reversed. Discharge top right. direction reversed. 
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rotary pump 





| piping 28 ways! 


This new Worthington Monobloc rotary pump is 
easy to design into compact new equipment or to 
adapt to existing layouts. 

Dual suction and discharge openings, reversible 
pump direction, and four pump flange positions on 
motor add up to 28 possible arrangements to simplify 
pipe layout. 

The Monobloc motor, on the new rotary, effects the 
same savings it has marked up for years on 
Worthington Monobloc centrifugal pumps. Fewer 
parts mean a more compact overall assembly that's 
easier to manufacture so it costs you less than separate 
pump, motor, coupling, and baseplate. 

Standardization of pump and motor flange diame- 
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ters and shaft lengths permit any pump to be mounted 
on any Monobloc motor. 

There are no alignment problems with the Mono- 
bloc. Pump and motor are automatically aligned — 
eliminating end-thrust, binding, pipe strains, and 
resulting pump wear. 

It's easy to service, too. A shaft coupling on the 
Monobloc rotary allows pump removal without dis- 
turbing the motor. 

Get the whole story on the new Monobloc rotary 
pumps, type GAFT. Write today for bulletin 
W-484-S1. It gives complete data on features and 
applications. Worthington Corporation, Section 
PC.5.21, Harrison, New Jersey. PC.5.21 


2 


CUTAWAY VIEW OF GAFT PUMP. Available in four sizes, from 2 to 27 gpm at heads up to 750 psi. Note Monobloc motor 
(1) available at 1800, 1200, 900 rpm, for all commonly used voltages, phases, and frequencies; motor-pump coupling 
(2) that allows quick pump removal; all-iron herringbone gear pump (3); packed stuffing box (4); a mechanical seal 


and/or relief valve are optional standard features. 
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SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 
Multi-V-Drives > 


Compressors . Pumps ° 


Allspeed Drives 











A-L HOT EXTRUSIONS (solid and hollow) 
+ may solve problems for you 


A 
A, Where can these leading advantages of hot-extruded special alloy steels 
€ I E c d 

—6c apply to your production? 
1. Hot extrusions require very little finishing before use, even in the 
des / case of involved shapes. The scrap loss is small and you can buy raw 
e (Dept. PE-73 materials closer to finish size. You buy less high-cost steel, cut away less 

of it save both in time and material cost 
parts problem that 


i a . 
We have 2. The range of shapes, solid or hollow, which can be hot-extruded is 


extrusions might solve et's see an AI 


ee é‘ almost infinite. They can be easily and quickly produced in any quantity. 
— — Dies for new or experimental parts cost little and can be made up fast. 
STAINLESS STEEL @ We're ready to serve your needs with hot extrusions in any grade of 
TOOL S stainless or high temperature steel, many tool steel grades and other 
L STEEL s é i : 
steels. Call us in to help. Allegheny Ludlum Steel Corporation, Oliver 
HIGH TEMPERATURE STEEL Building., Pittsburgh 22, Pennsylvania. 


OTHER STEELS 






TIME -TESTEO 


Leading Producer- High Alloy Steels 


Allegheny Ludlum |: 


wao 5316 — 
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Something New 
at ILLINOIS GEAR 





In Straight Bevel “CONIFLEX” Gear Generators 


It's a great new improvement in bevel 
gear generators. It's here now, at Illinois 
Gear, ready to work on your gear orders. 

It's another step forward at Illinois 
Gear—more fine, new machine tools 
added to our ever expanding production 
facilities to give you faster service and 


— + 


finer quality. Installing the finest in new 
and improved equipment is a constant 
activity at Illinois Gear. It is in keeping 
with our policy of being “first with the 
finest," Send your next gear order to 
Illinois Gear—get the utmost in service 
and quality. 


® 
Look for this mark (iu . . . the symbol on finer gears 
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Reg US Pot OF 


2108 NORTH NATCHEZ AVENUE * CHICAGO 35, ILLINOIS 











1 CUES 


ON HOW YOU CAN CUT 
FABRICATING COSTS 


WITH ALCOA ALUMINUM 
EXTRUDED SHAPES 


WHERE TO START 


Just in case you've never had occasion 
to inquire into the economics of ex- 
truded shapes, here's a thumbnail 
summary in one sentence: compli 
cated cross sections are easy to pro 
duce; as a result, their unit prices 
are low. 

So you can count on better design, 
and faster assembly (and, of course, 
lower costs) by using extruded shapes 
for complex cross-section parts. For 
example: 


] You can get stronger shapes with 

' the same amount of metal, if you 
use an extruded shape instead of 
a standard rolled shape. (You can 
redesign the cross section to fit 
specialized stresses your use 
requires 


2 You can combine into one shape 
' what would otherwise be assem- 
blies of several members. There’s 
hardly any limit to the number of 


cross sections you can combine. 


3 You can cut blanks from an ex 
" truded shape faster and cheaper 
than you can produce the blanks 

in casting or forging form. (It's 
like cutting bite-size pieces of 
candy from a roll, instead of 
molding each piece separately. 


4 You can start with the finished 
z design of the cross section, rather 
than standard bar and plate that 
must be machined to shape. (This 
cuts out much of the expensive 
machining equipment, man power 
and scrap metal you’d inevitably 
run into with conventional 
methods that start from scratch. 


count on structural 


5. You can 
strength at least as good as, if 
not better than, that of any other 

(Extru- 


sion kneads the metal thoroughly, 


metal-forming method. 
giving a nonporous, homogeneous, 
thoroughly worked structure that 
is extremely high in tensile and 
yield strength. 
And, remember—‘‘We can do what 
you can doodle. If you can sketch 
the cross section, we can extrude it.” 
That's where to start. Now for 
some specifics you should know 
about when you're thinking in terms 


of Alcoa Aluminum Extruded Shapes. 


WHAT'S NEW IN 
ALCOA EXTRUSION DESIGN? 


In terms of cross section, almost every 
extruded shape we produce is new 





because there’s an almost limitless 
variety of design, both solid and 
hollow. But that’s not the kind of 
design development we're talking 
about. 

'The big news is the installation of 
a 14,000-ton giant extrusion press at 
our Lafayette, Indiana, plant — and a 
companion hydraulic stretcher with 
a 3,000,000-Ib pull, for straightening 
and stress-relieving the extrusions 
which can be as long as 110 feet and 
weigh as much as 2,500 lbs. 





King-size contribution to better aluminum 


extrusions—the 14,000-ton press at Alcoa's 


Lafayette, Indiana, plant 


You may never need an extruded 
shape that big—but large presses 
still are important to you as a de- 
signer. Even though the shape you 
want is shorter or lighter, you can 
design a larger and thinner cross 
section than would be possible with 
a small press. 

The boys who are finding this king- 
size production facility a particular 
boon are the aircraft designers. 
They’re able to get ribbed extruded 
shapes in greater widths and with 
thinner cross sections for use in wing 
panels and bulkheads. But they 
aren't the only ones benefited. The 
new press capacities are equally ap- 
plicable on extruded panels for 
architectural and marine use, (and 
on the production of pipe in diameter 
sizes up to 20’). 

And the best news is that smaller 
shapes such as those used in the 
manufacture of window frames, truck 
bodies and frames, building panel 
and portable irrigation pipe are be- 
coming more and more economical 
to produce on Alcoa’s complete range 
of extrusion presses. 
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WHAT ABOUT COSTS? 


You’ve a pleasant surprise in store 
for you if you are a new convert to 
the efficiency of extruded shapes. Not 
only can you do things that would 
be impossible by any other metal- 
forming method, and things that 
otherwise would cost more in fabri- 
cation, assembly and finishing—but 
base costs are low, too. 

The die and support tools to pro- 
duce an extruded shape are normally 
much less expensive than the first 
costs for a forging, casting or fully 
machined part. For example, the 
average solid extruded shape under 
3” in circumscribing circle diameter 
would have die and tool charges of 
only about $120 


and one with a 5’ 
circumscribing circle diameter would 
increase the charges to approximately 
$300. More 
shapes, of course, require higher cost 
dies—as do semi-hollow and hollow 


complex and larger 


shapes. But they’re still economically 
low. 

There are two considerations you 
should know about when you design 
special shapes. First, the thinner the 
shape, the more difficult (and, hence, 
more expensive) it is to extrude. 
Second, the same is true the more 
you depart from a symmetrical, 
balanced cross section. 

'These are combined in a "factor" 

-the result of dividing the perim- 
eter of the shape in inches by its 
weight per foot in pounds. Generally, 
the lower the "factor," the lower the 
price per pound. But bear in mind 
that the higher cost per pound of 
thinner shapes may be more than 
offset by the lighter weight per piece, 
thereby justifying the expenditure. 

In any event, where substantial pro- 
duction is involved, die charges are 
almost negligible compared to the 
savings. And where a special design 
would not justify the die charges, 
there are many standard shapes on 
which no die charge is made. These 
include a 
channels, H-beams, 
zees and a number of architectural, 
truck body and aircraft shapes. 


HOW TO MULTIPLY 
CROSS-SECTION SIZE 


Suppose, for example, you wanted 
an extruded shape with a cross section 
measuring 20" x 3". You may be 


range of angles, bars, 


I-beams, tees, 


" 


able to divide the final section into 
six or eight 3" deep components, 
producing each section as a separate 
extrusion that will interlock with its 
mates to form the final cross séction, 
20" x 3". Slip-fit or snap-fit joints 
speed assembly, using dovetail, 
tongue and groove, shiplap or offset 
couplings designed into the separate 
sections. And you've multiplied the 
size of the final shape without multi 
plying production costs as much as 
you would if you had started with 
one 20’ extrusion. Then, too, you 
can get a thinner section than by ex- 
truding the entire assembly in one 
piece. If desirable, we can even de- 
liver the components roll-locked into 
one final piece up to 24" wide 





How to make big ones out of little ones — inter- 
extruded 


locking assemblies of components. 


STEPPED EXTRUDED SHAPES 


The aircraft industry needs no in- 
troduction to this innovation—for 
stepped extrusions are being used in 
large volume for wing spars. Basi 
cally, these stepped shapes provide 
two or more cross sections in a single 
extruded length, permitting fabrica 
tion of a large end integral with and 
stepped down to a smaller cross sec- 
tion at the other end. In this way a 
tapered section can be milled, leav- 
ing a large, heavy end for attachment 
purposes. The saving in machining 


time and chips is tremendous. 





Stepped extrusion 


saves machining 


WIDE-RIBBED 
EXTRUDED SHAPES 


Here’s another twist, made possible 
by the 14,000-ton press, that’s ex- 
panding the possibilities for extruded 
shapes. To obtain widths appreciably 
wider than the diameter of the ex- 


ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 
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trusion ingot, wide sections are ex- 
truded in a vee configuration, then 
flattened and given final processing. 


NO LIMIT ON INGENUITY 


If you can doodle the design, we can 
extrude it. That’s no idle boast—and 
here’s a typical example to prove it: 
Epco Snap-On acoustical walls are 
the result of an idea brought to our 
extrusion engineers in the develop 
ment stage. And the outcome is a 
decorative, highly useful way of in 
stalling acoustical board with a 
minimum of time and expense. An 
aluminum extrusion forms the 
mounting channel which is fastened 
to the old wall. A 


channel, also an extrusion, carries 


mating male 
the perforated acoustical board —and 
this can be snapped into place in a 
matter of minutes, or removed for 
painting, washing or alterations. 


p" 





Epco Snap-On Walls 
idea that depends on Alcoa Aluminum 
Extrusions (E-1 and E-2.) 


an outgrowth of an 


STRAIGHT TALK 


Many a production prob- 
lem is being solved by Alcoa 
Extruded 


And when you 


Aluminum 
Shapes. 
want us to contribute solid 
technical thinking at the 
design stage, call your local 
Alcoa sales engineer You'll 
listed 


"Aluminum" in 


find him under 
vour 


phone book. Use him. 


Your Guide to the Best in Aluminum Valve 











EIM 


Unibal 
| ROD ENDS 
= Ñ on each machine 


“Because they cost less than specially machined parts, 


give us smoother action, and take less time to assemble,” 









The Van Buskirk marking machine imprints metal cans, folding or 
set-up boxes, and corrugated cartons, on 1, 2, 3, 4 or 5 sides in one pass, 
after they have been packed. The imprinting is in perfect register, in 
any color of ink or style of type, at speeds in excess of 100 per minute. 
This portable machine can be moved to its proper place at the end 
of an assembly line for automatic feeding. It eliminates the neces- 


sity of carrying a large inventory of specially printed boxes or labels. 









Made by Van Buskirk & Co., Inc. 


Bridgeport, Connecticut 





Heim Unibal Rod Ends are used on this 
machine not only as rod ends in the 
linkages, but as self-aligning supports 
for the split shafts in the clutch assem- 
bly and the worm gear shaft for raising 
and lowering the printing drums. 


The Heim Unibal is made in a wide 
range of sizes in both male and female 
types. They can be installed by drilling 
a single hole and fastening with a bolt 
into the female rod end, They correct 


X wh misalignment in every direction, 


Distributed nationally by bearing specialists. 


Write for catalog or free engineering information. 


THE HEIM COMPANWY :;/.0 i s 
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improved 
fiber gasket 


withstands concentrated load, stops gear-case leakage 


After a short time in the field, the self-priming dia fiber and cork ith à non^ itile ion-extractable 
phragm pumps made by a mid-western manufac latex binder. The resultant sheet | 
turer started losing oil. The trouble was traced to mensionallv stable, and impé 

the gear-case housing gaskets which were being sures as low as SOO psi 

squeezed out of joints because narrow flanges con r information on how Accopac can hel 
centrated the bolt pressure ihe g g pplic itions ll \ 


The oil leaks stopped, however, when Armstrong 
CN-705:Accopac® was used in place of the original 
gasket material, Because Accopac is unusually com FREE 24-PAGE GASKET MANUAL— 


Look for “Armstrong Gasket M 
pressible and crush resistant, it maintained a perfect LE : 


I Sweet's prod t des 
seal on the narrow flang [his compressibilit also r vour ow 
I 
means that Accopac conforms to the normal irregu to Armstrong Cork ¢ pany, I 
i diateial leidas TDI Let t 
larities in stamped flanges—as well as to those found lustrial Division, 7001 Ir > 
Lancaster, Pennsylvania And be 


in rough-milled flange surfaces — 
r sure to specify Armstrong Gasket 


Materials when you order from E 
by a patented beater-saturation process which blends your gasket cutter. 


Accopac won't shrink or drv out, either. It’s mad 





Armstrong Accopac. 


. . used wherever performance counts 
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Turm 


IMALLORY | gem 





Mallory 1000 Metal, weighing 
16.96 gm/cc, cuts size of counter- 
balances allows designers to 


make smaller, lighter aircraft con- 
trol mechanismsand similar devices. 


How to save weight 


MALLORY 1000 METAL 
Proves Ideal For— 


Compact gyroscope rotors 
Mallory 1000, with proper- 
ties especially developed for 
this service, gives exception 
ally high inertia in 
space increases 


tivity of gyros. 


T 
smali 


sensi 


Smaller radioactive shields 


Up to 40% more efficient 
than lead, Mallory 1000 
proves superior for shielding 
cyclotron and synchrotron 
radiation, for hot isotope 
storage, and for radiation 
switching from source. 


Write 


bulletins. 


for technical 





Serving Industry with These Products 


Electromechanical—Resistors * Switches * 


Electrochemical — Capacitors « Rectifiers 


Metallurgical — Contacts * Specic 


Television Tuners * 


Mercury 


31 Metals and Ceramics + Welding Materials 


by using heavier metal 
i 


can reduce the size (and thus the weight) of many control 
housings, linkages, other structural elements 

by trimming the dimensions of counterbalances, balance 
weights, and similar ''mass components". High density Mallory 
1000 makes this practicable. Twice as dense as steel or brass, 
and far stronger than lead, Mallory 1000 provides 
with the ideal material for compacting many mechanisms. 


designers 


Designers will appreciate the high uniformity of characteristics 


which Mallory 1000 offers. Density, tensile strength, modulus 


of rupture, and elongation are accurate within narrow limits. 
You can base accurate design calculations on specific, actual 
figures—instead of guessing with vague "representative" prop- 
erties. Mallory 1000 leads all other high density metals in 
adherence to firm specifications. In addition to its high density 
and strength, the metal offers ready machinability to high 
surface finish. 

Wherever you need concentrated mass or inertia balance 
weights or rotating elements—it will pay you to look into 


Mallory 1000. Write for complete technical data. 


Expect more...get more from 


Vibrators 


Batteries 


P. R. MALLORY & CO., inc., INDIANAPOLIS ó, 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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Q. How caw vow 
Woo, qomr Ube 
On howe Mpace too ? 









A. With FOOTE BROS. Duti- 
Rated Gears.* New Engineering 
Manual DR shows complete stand- 
ardized line designed to meet 
your power transmission needs. 





*T.M. Reg. U.S. Pat. Off. 


fiie | j 

White hor your hree copy today ! 
i J 

Some of today’s ‘toughest gear problems practically solve 

themselves with this new engineering manual. Small wonder, 

for it puts at your fingertips the full range of pre-engineered 


x 4^) 
— | -"CKNTEA4DPMD (7C 
Duti-Rated Gear design data, specifications and selection — ( 0) | : ) Is ( J ) 
— a i v ne e^ 


tables. It's concise, yet complete... makes it easy to locate 

the gear set that will give you longer life and greater capacity Beller Power Tranomicion Through Celier oars 
in less gear space. It shows, too, how Duti-Rated Gears by Since 1859 

Foote Bros. are the experience-proved way to maximum power Foote Bros. Gear and Machine Corporation 
transmission efficiency . . . oftentimes the most economical. 4545 South Western Boulevard, Dept. W, 


Get your copy of Engineering Manual DR . . . now! Chicago, Illinoia 
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e LAMINATED 


SHIM 


* COMPANY, INC. 


Laminated 
Shims of 


—ILX 


Only in LAMINUM® can you get the unique qualities of 

stainless steel combined with the advantages of 

surface-bonded laminated shims. 

Material is tough, corrosion-resistant Type 302 Stainless Steel 

(min. 95,000 psi). Laminations are either 0.002” or 

0.003”, and they simply p-e-e-] for time-saving adjustment to 

give you a “thousandth” fit right at the job. No machining. No grinding. 
No miking. And no dirt between layers! 


Stainless Steel LAMINUM® Shims are custom-cut to any 
shape from any of our standard thicknesses; 
write for stainless steel specifications. 


Send us your blueprints and quantity requirements 


for a quotation; there’s no obligation. 


SHIM HEADQUARTERS SINCE 1913 


1401 UNION STREET, GLENBROOK, CONNECTICUT 
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(ur two new heavy extrusion presses to benefit 
materials handling equipment manufacturers 


Ix November the Kaiser Aluminum heavy press facility 
went into operation at our Halethorpe, Maryland plant. 


Both 8,000-ton presses will provide important benefits to 
manufacturers of materials handling machinery. Each press 
can produce finished aluminum extrusions up to 17 inches 
wide, 85 feet long, and up to 1,200 pounds in weight. Sub- 
stantially wider extrusions can be produced depending upon 


section design. 


All types of structural shapes are possible for everything 
from fork lift trucks to gantry cranes. Dead weight in ma- 
terials handling machinery can be eliminated or reduced— 


mobility and efficiency can be increased tremendously. 


In many cases, the application of these large aluminum 
extrusions can eliminate much of the expense of manufactur- 


ing and assembling smaller parts. 


The two presses are identical in size and capacity, so dies 
can be moved from one press to another without modifica- 
tion or delay. This duplication of equipment assures an un- 


interrupted source of large extrusions! 


Kaiser Aluminum’s new plant is completely equipped with 


the most modern facilities and fully integrated for the pro- 
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duction of heavy extrusions exclusively. 


Kaiser Aluminum engineers have had long experience in 
extrusion design and application. They will gladly work with 
you to determine how heavy aluminum extrusions can open 
new markets to you. Ask for a complete analysis of cost sav- 
ing possibilities. You are urged to take immediate advantage 
of this service. 


Contact Kaiser Aluminum and Chemical Sales, Inc., Gen- 
eral Sales Office, Palmolive Bldg., Chicago 11, Illinois; Exec- 
utive Office, Kaiser Bldg., Oakland 12, California 


For details send for brochure, “Kaiser Aluminum 
Heavy Press Extrusions.” Address: Room 6166 In- 


dustrial Service Division, Kaiser Aluminum & 
Chemical Corp., 1924 Broadway, Oakland 12, Calif 





Kaiser Aluminum 


setting the pace—in growth, quality and service 








widely used in farm machinery, automotive, electrical, home 
appliance and industrial applications. Rolled split bushings 
in Bimetal with bronze, babbitt, or sintered copper-lead alloy 
on steel. In plain bronze, steel or aluminum. Both types 
available with oil-pocket indentations, holes, grooves, cut- 
outs, and straight, lock, V or special seams. Wide range of 
lengths and diameters. 
















for zutomatic transmissions and similar applications. In bronze 
and Bimetal, made to your special requirements. Note the 
variety of design features possible. Bimetal types include 
steel-backed, faced with bronze or copper-lead alloy. Our 
special sintering process permits facing one or both sides 
with aoua Aad. 


sleeves, bushings or ferrules. Thousands of uses from cars to 
peus. Rolled split type in steel, from X " to 3" O.D. 
conomical replacement for tubing or machined parts. No 
cut-off, de-burring or scrap. Ready to assemble. Send for 
catalog of 645 standard sizes and prices. 
— 
E y dD 


Here are exceptional facilities and equipment for low-cost quantity 
production of your requirements. Complete engineering service. 








RESEARCH * DESIGN * METALLURGY * PRECISION MANUFACTURING 





DIVISION 


SINCE 1899 


FEDERAL-MOGUL-BOWER BEARINGS, INC, 11043 SHOEMAKER, DETROIT 13, MICH. 
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From a strange and ancient ‘checkerboard’... 
tomorrows oil seals today ! 


The ‘‘Latin Square”’ is an age-old device mathe- In the hands of National Oil Seal researchers, 
| maticians have used to speed solution of prob- the Latin Square cuts exploratory engineering 
lems having many variables. Now, this same time on compounding as much as 75%. Better, 
strange “checkerboard” has ultra-modern ap- more dependable, lower torque oil seals can be 


plication in National’s oil seal laboratories — available to you months, even years, sooner. 
where engineers have adapted it to predict accu- _It’s another example of how pioneering, “years- 
rately the performance of new and visionary ahead” engineering at National makes tomor- 
sealing lip compounds. row's oil seals available today. 


National has supplied over a billion oil seals for America's cars, trucks, buses, 
tractors, aircraft, railway cars, machines and household appliances. 


NATIONAL MOTOR BEARING CO., INC, 


General Offices: Redwood City, California. Sales Offices: Chicago, 
Cleveland, Dallos, Detroit, Downey (Los Angeles County), Indianapolis, 
Milwaukee, Nework, Von Wert, Wichita. Plants: Redwood City, Downey 
and Long Beach, California; Van Wert, Ohio. 
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100 miles out in the Atlantic: 





Monel keeps “sea legs” sturdy 
under the Navy’s man-made islands 


A radar network at sea! That's what 
the United States wanted. 
But how to do it was 
Using boats offshore wasn't the an- 
swer. Nor planes. Nor balloons. 
Then somebody came up with a 
of artificial 


| qut stion. 


startling idea. A string 


islands! Build them on the Continen- 
tal Shelf from Nova Scotia to the 
Virginia t ipes. 
Again there were problems. How 
Mt uld \ l | l Id thi st ofishi re radaı 
platfori s in de p wate! Ihe des 
has to take into consideration many 
hazards. Among them pounding waves. 
Tides. Hurricane winds. And corro- 
sion! 
a YEARS OF 
Nickel Alloy Progress 
PIONEERED BY MONEL 
1905 - 1955 
56 


Salt water and steel pilings make 
ugly neighbors. This is particularly 
true at the water line in what is 
known as the “tidal and 
splash zone.” 


technically 
Surfaces are sometimes 
wet, sometimes dry. Corrosion has a 
field day if you give it half a chance. 
[he Government men benefited by the 
experience of oil men. Drilling out in 
the Gulf of Mexico, they had found 


the answer: 


Steel with an outside layer 0l Monel 
J 

chel-copper alloy perman ntly 

bonded to ut 


Like all Inco Nickel Alloys, Monel 


nickel-copper alloy never rusts. 


, 
lor protec tion 


And it has high resistance to corrosion 


by salt water . . . salt air . . . salt spray. 


It does a job no other material can do. 
And does it well. 
Do you need a metal to withstand 


Corrosion? 


Then 


{/ OVS 


destructive conditions? 
High temperatures? Fatigue? 
write for the booklet. Standard 
for Special Problems. It answers many 
questions about Monel allov and other 


Inco Nickel Alloys. Puts you squarely 
on the track of the Inco Nickel Alloy 
best suited for your purpose ! Write 
for this valuable booklet today. 


I 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


INTERNATIONAL NICKEL 


PAN 
INCO, - 


TRACE mate 


Wall Street New York 5, N.Y 
Nickel Alloys Perform Better, Longer 


) Tne ering Qs 
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B.F. Goodrich Rivnut 


solves practically any fastening problem 


kog 


} 


| ENGINE 
| HOUSING 
RIVNUT 


RIVNUT 


LEVELING 
FOOT 


MAKES NUT PLATE, SEAL. Quickly installe NEW WAY 
in ; wa R t f A 


TO FASTEN LEVELING FEET. SPEEDS HANDLE ASSEMBLY. B. F. Goodricl 
e manufacturers install Rivnut Rivnut saves time fastening 
too thin to tap or weld aft ma ippiian It pr 


ling. Bulge in Rivnut sh 


ARM 
BRACKET 


SPLINED 
= ' RIVNUT 


CUTS ASSEMBLY COSTS 50%. In a street TWO FASTENING JOBS 
light application, it took tw to faste trans r assembly f 
the um r 


Rivnuts NEW WAY TO FASTEN TO WOOD. Speci 

tart splined Rivnut for solid fastening 

wood eliminates wood screws 

six metal threads for attachn 

Bulge formed in shank ho vnut fast 
» Used 


Cr ed shaft keeps it from turning 
i — — 
for bus seats, metal backs in TV sets, et 


ps 





1 Rivnut is threaded onto 2 Rivnut is inserted—head 3 Tool lever operates pull- 4 After upset, Rivnut threads 
pull-up stud of a manual firmly against work — tool up stud, forming a bulge are still clean and intact, 
or pneumatic heading tool at right angles to work in the Rivnut shank. ready for screw attachment 


SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


B.F. Goodrich 


Demonstrates with motion how y 
use Rivnuts to fasten TO 
Explains construction, simplicity of 
stallation. Get y r ft f 

ing to: The B. F. Goodrich Cor 
PE-1 Akro Ohio 





The only one-piece blind rivet with threads 
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How papers by Mosinee make 
products safer, more efficient 


From cooling rooms to heating homes or 
guarding electrical apparatus — Mosinee 


specially developed papers help do the 
job better. 


P these and hundreds of other cases involving in- 
sul: 


ition, fabrication, lamination, processing or 
| bani 
packaging Mosinee papers play an important part 
I I 
in getting optimun esults with minimum trouble 


and expel SC 
It will pay you to find out how Mosinee experts 


cooperate with it dustry to develop 


p spe ialized papers 


Current applications of Mosinee papers will suggest 





} I 
immediate ways in which you can make substantial 


Evaporative cooler pads for room coolers 
are made from Mosinee controlled paper. 
information A high rate of moisture absorption with wet 

strength are two of the critical properties of this 


Savings in time and money. Write today for complete 


highly specialized paper. In addition, this paper 







must be adapted to easy slitting and expanding in 
the conversion operation for pad construction 


Here's typical Mosinee precision control at work 


Mosinee flame-resistant papers increase safety 
factor of filters employed in warm air heating sys- 


tems. The process of making these papers flame-resistant 
was developed by Mosit technicians. This process, appli 
ble to many types of paper, may help you solve a product 
bl ; P " 
Of | problet 


MOSINEE PAPER MILLS COMPANY 
DEPT. PE © MOSINEE, WISCONSIN 


performance of electrical components. These 


Ə Special analysis Mosinee papers improve 
| p — i 
[ e) : , electrical insulation papers must be closely con- 





“i f trolled to provide a low ash and chloride content 

> ) es They are used extensively as layer insulation between 

ai wd turns of field coils and in transformers — from 

Specialists in industrial paper technology — the smallest to one of world’s largest. Ask about 
makes fibers work for industry. Mosinee papers for your electrical requirements 


ifone 
widens 

horizt 
Beginning witł 
pre-oiled beari 


metal researc! 
D-10 


famous 


(a true o;! 


to iron Dea 
esting experier 
surpassed ir 
cial corrosior 
first successful 
new high density 
structural app! 
Keystone acl 
ttar parts 
metal pac 
technique tor 





resistar 


MOV 


steel parts 
are Outstal 
s. On the w 
yn of powder: 
etter product 


t 


Today, 
nishes, 


stainless steel parts 


work « 

T pow d: 
on to develop 
graphite. To 
ı material). The 

researcl 
ron bearings 
istry 


ST. MARYS, PENNSYLVANIA one Miet D 





in powder 


metallurgy research,design 


and manufacture 





always in the forefront nbines the facilities a 
f progress pacity you need 

Mastery of die c y f Keystone pr 

[ € Tass 1 ~ KO UUONOD C 

kel s er sta ess 1 p 

stee IS € result ol 1 i ) L 

Keystone experience and € ] 

tion know-how. Desig g 1 

€ and practicality [ d ^ i 

extends also to equipme I gra eca ecked 

which is original i lesig I ] eg Reg 

greater versat ind lower c« € e or p 

tor e custome Among ] ] c i 

Keystone design f ( M pk 

flange € dd i be M 1 K A 

1 € N -=C C il-tole 1 C ^ c g 
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CARBON COMPANY 














— 


Guarantee TOP Performance and Maximum Life! 


44 THESE TOP QUALITY FEATURES... 


(Standard on Miiler Cylinders at no extra cost) 


Benefits To You 














CASE-HARDENED Piston Rods (52-54 
Rockwell "C") provide practically com- 
plete protection against damage from ham- 
mer blows, wrench-dropping, mishandling, 
l 


und similar occurrences. Available from 


Miller at no extra cost. 
The HARD CHROME PLATING over “ey 


Ws ob 
the case-hardened rods protects against 25; 


scratch-damage and rust. Available from E 


Miller at no extra cost. ST 


Benefits To You 
“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F, They 
are impervious to practically all known 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use Available from Miller at no 
extra cost 

















Benefits To You 
Highest quality Black Ferric Oxide Finish 
provides rust protection in air cylinder op- 
eration and on all cylinders during ship- 
ping and installation 


Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 


This finish not recommended for water 






) 

d ( Dept- Ain xs 

To à (uture * the above 
e 











í u ( 
' ' «On all oUF cpecify 
You ™ the ( ase SP 
this entire page TO | ments, — EFFECTIVE DATES 
»partmen ality tea — — d s 
wr d by us qual j — These new Miller features will be 
pant 
your E mult form. signed provided at no extra cost after 
$ s , . ' 
ing = opies 9" " January 1, 1956—and at Miller's 
additional e Title 





option prior to thai date. 
request. 


MILLER FLUID POWER CO. 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND © YOUNGSTOWN è DAYTON è TOLEDO è CINCINNATI + COLUMBUS e 
PITTSBURGH © PHILADELPHIA è BOSTON è HARTFORD © NEW YORK CITY à 2002-04 N. Hawthorne Ave. Melrose Park, iii. 
BUFFALO * ROCHESTER è MINNEAPOLIS + GRAND RAPIDS + DETROIT è FLINT = 


FORT WAYNE * SOUTH BEND è INDIANAPOLIS è MILWAUKEE è LOUISVILLE 

KANSAS CITY *« SEATTLE * LOS ANGELES è SAN FRANCISCO * BALTIMORE 

DENVER * ST. LOUIS è MOLINE è CHICAGO * HOUSTON è ATLANTA " = 

TORONTO, CANADA ond OTHER AREAS AIR & HYDRAULIC CYLINDERS BOOSTERS ACCUMULATO 


COUNTERBALANCE CYLINDERS 








| In 1945-46 You Benefited 


From the following quality cylinder "'Firsts" offered by Miller 
Fluid Power Company on its standard catalogued power cylinders: 


l. Square bar steel he ids, « Ips, and componi nts 


2. Welded fabricated teel mountings 

3. Detachable, interchangeable steel mountings 

4, High tensile steel tie rods (4 per cylinder) 

High tensile steel piston rods 

6. Chrome Plated Piston rods 

2 Wrench flats on piston rods 

9. Non-corrosive tubing on large bore air cylinders 
Step-cut piston rings on hydraulic cylinders 

10. Dirt wipers on air cylinders 

ll. Dirt wipers and oil wipers on hydraulic cylinders 
Non-adjustable, bubble-tight, leakproof piston rod seals on air cylinders 
13. Non adjustable, bubble tight, leak prox 


7 1 hi kai | j 
14. Non-adjustable, leakproof, hydraulic piston rod seals guaranteed not to leak « 





u CUO! QQ 











drop ol oil 
15. Non-adiustable, leak proof, hydra lic. piston seals guaranteed not to leak eve 
drop « [ il 
16. 98 plus operating efficiency on air cylinders of 4" and larger bores at 80 | 
A 17. 98 plus operating efficiency on hydraulic cylinders of +” and larger bores at 13 
Shy I 3 pst no-load break loose pre ire on air cylinders of 314” bore and larger 
$4. 
i 1¢ X | 11] bh 1 —— ha I r 
P, 19 3 i no-load break-loose pre ire \ l 
a 19, psi 1 | 
tra} $3 — ins i ; 
X 20. Seal life in excess of several hu red [eet « t rod tray 
e 
E above-mentioned piston seals 
A 21. Precision-seal cylinders 
y 22. Seals that seal with pressure on all hydra tati 
EV 23. Catalogued line of hydraulic cylinders of 2000 to 3000 psi operau 
y^ s I I 
gt 
9$ In 1954 You Benefited again —from Miller's... 
iot 
DOA * ^ ne — 
m 24. Sizable stock cylinder program 
— 25 77 oso dod 
B io o Model / 4 heavy duty detachable foot mount 
bos 
b à 
A . 
ee In 1955 You Benefited again —from Miller's... 
m 
* E 26. Greatly expanded stock cylinder program 
he x 
tod 27. Case-hardened, chrome plated piston rods 
"e | 
TA . enm - e 
Aii — 28. “Teflon” hydraulic piston rod seals 
UL WESU ies es à zl 
Yes Edi 29, "Teflon" dirt wipers on air cylinders 
an S : e: : d 
JE E 30. "Teflon" dirt and oil wipers on hydraulic cylinders 
Sa z 
* Em 31. High quality rust preventive finish on all parts not otherwise protected from rust on 
‘aed 
Oh both air and hydraulic cylind ers 


"à {ELLE LL ALLELE ENE LAIR 


R PEnter in boxes above the YEAR in which your sup- mi 
ai, Td first (if at all) gave you these —— NS 
D UE eae iment * Mia PEE DE None 


In 1956, You Will Benefit Again... 


9/57. Watch For MORE Miller Firsts! JE- 
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ULATORS 








automation — 
u action 


EXAMPLE: 


SYNCHRONIZATION 
















Speed of "master" Varidrive is set to desired speed 
of material. The floating or dancer roll in this 
process maintains a constant tension. Movement 
of dancer roll signals "slave" Varidrive to produce 


proper speed for take-up material. 





Accomplishing Automatic Control with 


JARITRUL as a component of 
the U. S. VARIDRIVE 


By controlling motor speeds with the Varitrol as a component 
of the U. S. Varidrive motor, speeds can be automatically 
changed in response to a signal without human attention for 
precision-control operations. Above is shown just one of the 
many ways in which Varitrol automatic control of U. S. Vari- 
drive motors can be used for automatic production control 
Varitrol applications obtain efficiency and economy in indus- 
trial processes through outstanding savings in processing 


material, fuel and labor costs 


ADAPTABLE FOR A VARIETY OF DUTIES: 


Constant Pressure Multiple Motor Control Speed Control 
Proportional flow Filter Control Rewind Control 
Constant Liquid Level Machine Tools Constant Flow 
Program Control Constant Cutting Speed Constant Temperature 


Send for Information —8 Page Full Color Booklet On Automatic Control 


| U.S. ELECTRICAL MOTORS Inc. PRE-1 
P.O. Box 2058, Los Angeles 54, Calif. or Milford Conn. 


[ ] Send Varitrol Automation Booklet No. 1882 


i 
i 
Send U.S. Varidrive Booklet No. 1797 | U. S. VA R į D R i V E 
| 
| 
| 









7 NAME 
| COMPANY ® 
Í sanam wm YARITROL 
| em ZONE. STATE | AUTOMATION WITH VARIABLE SPEED 
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Permanent magnet assembly for watthour met 


TEMPERATURE: 110° F. 


employing a magnetic 


—— 
Jn ma 


ay Us WIE Ww 
— TE 

















$13 


Ao 05078 
F8 MY, 7 

os n i —— 

VERRE aria 

xA ag x. 
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TEMPERATURE: -15 F 














shunt of Carpent 


Temperature Cómpensator "30.' 


- 









— 





When Precision Equipment Must Behave at Varying Temperatures... 
Take Advantage of /urpenter High Nickel Alloys ! 


A specially-enginecred steel in Carpenter's complete 


guarding the accuracy of 
n all kinds of weath 


Its use covers a wide range of electri 


line of high nickel alloys is 


watthour meter performance 
il equipment such 


as watthour meters, voltage regulators, speedometers 


and aircraft tachomete 
This alloy, Carpenter ‘Temperature Compensator “30”, 
trict quality ¢ ntrol 


of how Carpenters pionce: 


is produced by specialists under 
It is another example 


role in producing specialty steels to meet special ippli 


I 
cations works for you in your effort to build better 


products at a reasonable cost. 


And ‘Temperature Compensator “30” is but one of 


many Carpenter specialties. Other “extremely sensi 
1! 1 i 1 

tive’ alloys in th ne respond to very weak electrica 
permitting vou to design smaller, light 


ee A i 
weight units. Still another Carpenter High Nickel Alloy 


ISSUTCS prc m product performance 


rough temperature ranges | 


improvement, now W rite 


ka ai 
l'ake this step for product 


inv letterhead for detailed information on 


Carpent lempcrature Compensator, Low Expansior 
High Permeability and Glass Sealing Alloys in such 
forms as strip, wire, bars, tubing and forging billets 


l'he Carpenter Steel Co., 117 W. Bern St., Re iding, Pa 


[irpenter 


high nickel alloys 
Steel í Port Washington, N. Y —"CARSTEELCO 
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A SPECIAL REPORT ON PROTECTIVE FINISHES 


FOR ALUMINUM 


Most aluminum producers and fabricators are well aware 


of the superiority of chemical finishes over anodizing for 


the protection of aluminum from corrosion. Naturally, 


then, there is a running battle for acceptance among the 


leading producers of the protective chemical finishes. 


That’s why, here at Allied, we have 
always studied your needs with regard 
to both our own and competitive pro 
cesses. We’re constantly trying to pro 
duce new and better finishes because 
we believe there’s always room for 
improvement ... even to our own 
products. Some years ago this policy 
led to the introduction of a process, 
long in development, that offered you a 
way to overcome anodizing’s obvious 
Iridite #14 


This finish was far easier to use than 


technical complications 


anodizing, yet provided comparable, 
if not superior, quality. And, its cost 


was much less than anodizing 


But other finishes offering similar ad- 
vantages over anodizing have entered 
the market. So . 


for acceptance. By any cost comparison 


the current battle 


Iridite #14 is the most economical 
However, corrosion tests by users show 
contradictory results as to performance 
from Iridite #14 and other leading 
protective finishes for aluminum. Most 
tests show Iridite #14 superior, but 
some do not. The margin of difference 
however, is always small. The truth 
is that all have proved good. However, 
our laboratory research indicated that 
still further improvements could be 


made. 


That knowledge 


give you even better protection and 


plus our aim to 


maintain the leadership of the industry, 
is exactly why Allied Development 
Engineers have been working for long 
years to develop a better finish than 
any of those now available, including 
our own Iridite #14 


Now the new finish is ready for you 
It’s called Iridite # 14-2 (Al-Coat 


From a performance standpoint, Iridite 
#14-2 gives you two important advan 
tages in the protective finishing of 


aluminum 


FIRST: in its fully colored brown 
film stage it provides corrosion 
resistance decidediy superior to 
previous processes. 


SECOND: the basic brown film can 
be hot water bleached to produce a 
clear-type film with protection here- 
tofore unobtainable from clear-type 
chemical finishes. 


From an operating standpoint, new 
Iridite #14-2 gives you three important 
advantages 


FIRST: it provides consistently 


higher corrosion resistance for dif- 
ferent aluminum alloys treated in 
the same bath. 


SECOND: it provides a more 
uniform appearance for parts of 
different alloys and with varied 
surface finishes before treatment. 


THIRD: its operating and technical 
characteristics are superior to those 
of other processes. 


If you are using or planning to use a 
chemical finish for aluminum, you 
should have full details on new Iridite 
#14-2. Write us or send samples for 
free test processing. Or, for more im- 
mediate advice, call your Iridite Field 
Engineer. He’s listed under ‘Plating 
Supplies” in your classified telephone 
book. - - ALLIED RESEARCH 
PRODUCTS, INC., 4004-06 EAST 
MONUMENT STREET, BALTI 


MORE 5, MARYLAND 


P. S. Even new Iridite #14-2 will be 
constantly measured against both your 
needs and competitive processes to 
make sure you get the best possible, 
most economical finish for your product 
that man and the laboratory can 
develop. 
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Easy-to-Apply CaPlugs Give ‘Kid Glove” Protection 
to Products in Process, Storage and Transit 


Amazing multi-purpose closures of tough, 


flexible Polyethylene protect tubing, 


threaded 





Push them in.. 


save up to 500° 


* Dust Caps 


* Pipe Caps 


* Thread Protectors 


* Tube Hole Protectors 


* Valve Caps 


Free *' 





l ) 


. or push them on 
TAPERED CAPLUGS can be used as 
threaded or plain fittings. Time s 





MULTITUDE OF USES 


è Shipping Protectors 
® Masking for Plating 


Spray Painting, etc 


roduct Engineering 


fittings and machined parts 


s, inside 


ese vers 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC 
2205-9 Elmwood Ave., Buffalo 23, N. Y 








6 STANDARDIZED DESIGNS .. 
OVER 200 STOCK SIZES 
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, literature and prices to us 


Scores of users stress CaPlugadvantages 


Scintilla Magneto Division 


A-P Controls Corporation 
Stewart-Warner Corporation 
Lear, Inc 


Taylor Instrument Companies 


see-for-yourself" assortment mailed on request 


T 
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DIE CASTING REPORT 


Half a million - - - or a few hundred 


- -- designing parts for die casting 
can pay off big! 





= 
Aluminum dial support: Annual produc- 
tion in the low thousands, but die casting 
this unit saved weight, assembly time and 
machining. As an integral part of every 
Radio Dial Housing: Production better than half a million. Features: thin walls scale, design changes are few; parts can be 


and cast retaining grooves for close fit. Non-corrosive zinc alloy. Mounting bosses, ordered from standing die, as needed. 
normally welded on steel, are integral. Accurate cored recesses for tone control. 





Lou production iter is well as those in the millions are often 
economical to die cast. What is the yardstick? There are many 
Cost y | it and production profits increased where intricate 
desig | difhcult tours may be impractk il by other means 
Dic ting may save on machining; eliminate component parts and 
thu t down assembl provide more economical type of surtace 
for plating. No matter what your production schedule may call for 


—investigate die casting before you decide. Let Precision engineers 
show you what can be done in aluminum, magnesium and zinc to 
bun wit enti 





with a die casting supplier. They are your 
assurance of quality castings and high pro- 


i i duction standards. Precision is a pioneer mem- 
Resists shock and torque: Plumber's tool features per- * ber of the American Die Casting Institute and 
Forated ses! insert in zinc alloy rome, Production WA one of the founders of the Certified Zinc Plan 
several thousand. Result: maximum strength, functional i 


design at minimum cost. Chrome plating adds to wear 


resistance and sales appeal 


PRECISION CASTINGS CO, INC. 
n suson or Harrisburg Stee 


FAYETTEVILLE, N. Y. — SYRACUSE, N. Y. — CORTLAND, N. Y. — NEW YORK, N. Y. 
CHICAGO, ILL. — CLEVELAND, OHIO —KALAMAZOO, MICH, 


— Look for these two symbols when you deal 








only 


does so many things 


so well! 


For the perfect working surface, 
for ghost-free prints, for proven 
stability - Clearprint Technical 
Paper has no equal. Since its in- 
troduction in 1932, other paper 
makers have strived to duplicate 
Clearprint's quality. None has 
succeeded. Your drawings deserve 
this superior paper. Insist on gen- 
uine Clearprint, watermarked for 
your protection. 


THERE'S A CLEARPRINT PAPER 
FOR EVERY JOB 


Tracing Paper - "Papercloth" 
Technichart Graph Papers 
Federal Aid Sheets 
"Fade-Out" Grid Paper 


IN SHEETS, PADS and ROLLS 










YOU BE THE JUDGE... 
Make this simple 


1. INVITES PENCIL AND PEN — 


Try Clearprint’s perfect work- 
ing surface with a 2H pencil, 
then with a ruling pen. Lines 
are sharp and clean — no 
feathery edges. 


2. NO GHOSTING — 


Erase some of the lines. 
Redraw and erase sev- 
eral of them repeatedly. 
Crease the paper, too. 


Then hold it to the light, 


or make a reproduction. 
Seeing is believing! 


NEVER CHANGES — 


Sheets in use since 1932 prove 
Clearprint does not tear or be- 
come “dog-eared” in the files. 
Its strength, transparency and 
printing qualities remain un- 
changed after extended ex- 
posure to age, atmosphere, heat 
and light. 





Make this test, too, on the paper 
you are now using. The differ- 
ence will convince you. 





3 





po-------------- 


CLEARPRINT PAPER CO. PE 


TECHNICAL PAPER | 1482 - 67th St., Emeryville, Calif. 
O Please send me Clearprint Paper samples, with prices, for 
THERE 13 NO SUBSTITUTE 
the following uses: —____ 


Demand Watermarked Clearprint 





C] Please have your representative call at my office 


SELJO is BELEVING! 


Ask your dealer for samples, or send coupon 


gf" s ae aE eS SS -— 
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Simplify your sealing problems... 





with Johns-Manville Precision moulded packing designs for 
pressure applications in hydraulic and pneumatic equipment 


1. Type “A” Packing Cups for pistons 
(the original “square heel” cup design) 


3. — Packing for rods and pistons 





6. Cumpac #239 packing for rods 


THE WIDE VARIETY o; johns-Manville Packing de- 
signs enables you to handle practically any sealing 
problem. The designs shown on this page are obtain- 
able in a broad range of standard sizes and in materials 
designed for either usual or.special service conditions 
encountered in hydraulic and pneumatic equipment, 
Johns-Manville also produces oil seals, moulded gaskets 
and miscellaneous shapes to specification. See your 
local J-M distributor or J-M sales office for product or 





engineering data. Or write Johns-Manville, Box 60, 
New York 16, N.Y. In Canada, Port Credit, Ontario. 


7. U-Cup Packing for rods and pistons 


S Johns-Manville MOULDED PACKINGS 


ouverts 
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Waldes Truarc Rings Permit Better and More Economical 
Design—Fewer Parts, Faster Assembly, Minimal Rejects! . 


i Viewlex's Change-O-Matic Connecting Arm Assembly 


— “a — — 
te ~ 


Viewiex, Inc., L. I. C., N.Y. solves a variety of fastening prob- Use of one Waldes Truarc Ring (Series 5100) eliminates time 
lems in their new model Change-O-Matic automatic slide consuming riveting over the flange, retains and holds the 
changer. Assembly time is speeded, parts eliminated, rejects connecting knob captive. A compact, neat design is made 
lowered, and compact, economical product design achieved. possible, rejects caused by poor riveting eliminated 


Actuating Plate Detent Lever Assembly 


t 


and Pawl Assembly / SY T) 
. | ÁN & 
il, 


@ 





Three types of Waldes Truare Retaining Rings ar&ysed Vq this 
assembly. One circular self-locking ring (Series 5103). retQins 
pawl return spring. One external E-ring (Series 5133) re 


tains roller used to prevent gear motion during transport 
cycle. One crescent ring (Series 5103) retains pawl which Truare E-ring (Series 5133) eliminates use of tapped 
indexes gear. Second crescent ring retains sub-assembly hole and shoulder screw, retains roller which prevents 


Truarc Rings speed assembly, cut rejects, eliminate parts over-travel of gear. Assembly is rapid 





Whatever you make, there's a Waldes Truarc Retaining Ring de- within a type... 5 metal specifications and 14 different finishes. 
signed to improve your product...to save you material, machining Truarc rings are available from 90 stocking points throughout the 
and labor costs. They're quick and easy to assemble and disas- U. S. A. and Canada. 

semble, and they do a better job of holding parts together. Truarc More than 30 engineering-minded factory representatives and 700 
rings are precision engineered and precision made, quality con- field men are available to you on call. Send us your blueprints 
trolled from raw material to finished ring today...let our Truarc engineers help you solve design, assembly 

| 36 functionally different types... as many os 97 different sizes and production problems. . . without obligation 
For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 






Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 
Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date. 


Send for new catalog supplement 


WALDES 





1 "2 
| l 
| l 
® | (PI t) | 
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é | Name | 
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h 7A | Company l 
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TV RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries, 
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WHAT- HANDLES LIKE CARBON STEEL? 


That's right. Worked with the same techniques as carbon steel, Lukens ‘‘T-1"’ 
steel can be readily welded without special joint designs or procedures. 


Although Lukens “T-1” steel is a tough, high strength, 
heat treated steel, designers and engineers will find that its 
ready weldability and excellent wear characteristics will pay 
off in design freedom and increased equipment efficiency. 
Because this low carbon, quenched and tempered steel 
poses no unusual problems in welding, equipment can 
easily be fabricated, modified or repaired not only in the 
shop but also in the field. Three times stronger than carbon 
steel, this new steel has lighter weight and reduced thick- 
ness in comparison to heavier, thicker plates of carbon 
steel, thereby reducing material, construction and ship- 
ping costs. 

Lukens’ range of steel plate sizes—including the widest 
and heaviest plates available anywhere—makes possible 





UH I 


“T-I” STEEL 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 


additional savings through the use of wider plates that re- 
quire fewer welded seams. Lukens “‘T-1” steel’s resistance 
to the combination of wear and impact abuse lowers main- 
tenance and replacement costs, lengthens equipment life. 

The latest addition to Lukens’ complete line of carbon, 
alloy and clad steels, this new steel’s unusual combination 
of properties suit it especially to applications in pressure 
vessels, bridges, shipbuilding, construction machinery and 
general industrial equipment. On problems of design, 
material selection, application and fabrication techniques, 
Lukens offers full technical assistance. If you would like 
further information on Lukens “T-1” steel, write to: 
Manager, Marketing Service, 775 Lukens Building, Lukens 
Steel Company, Coatesville, Pennsylvania. 


To get the new, 28-page book on 


Lukens “T-1” steel, ask for Bulletin 781. 





LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 


January, 1956 












to Prevent Crazing 
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IERMINALS 


Ohmite welded terminals provide 


a perfect and permanently stable 
RESISTORS electrical connection that is un- 
affected by vibration or high 
temperature. 


D irl jj 












Ohmite *Brown Devil" Resistors l fully 
designed to provide b need thermal expansion. All 
parts——core, resistance wire, vitreous enamel coati ind 
terminal band—have a thermal expansion that has been 
carefully matched. Consequently. Ohmit Brown Devil 
Resistors expand ind contract as a unit. This eliminates 
cracking of the enamel, keeps terminals firmly anchored, HIGH TEMPERATURE 
and prevents the entrance of moisture STEATITE CORE 






IHE RESULT: You are assured high-quality resistors This strong, rugged, steatite core 
has excellent electrical character- 
istics, and a coefficient of thermal 
exponsion that matches the other 
resistor materials. 






that providi thre itmost n de p ndability inder the 





tou he Lt service Specily Ohn té Brown I» vils on vout 





next job 





EXCLUSIVE 
“an HIGH TEMPERATURE 
: E — NA | I - VITREOUS ENAMEL 
Kight with 7 This special-formula enamel was 
developed by Ohmite after exten- 
OHMITE MANUFACTURING COMPANY, 3611 Howard Street, Skokie, Illinois (Suburb of Chicago) sive research. Its thermal expan- 
sion is properly related to that of 
RHEOSTATS * RESISTORS * RELAYS * TAP SWITCHES the steafite core, terminal, and 


resistance wire. 











WON’T CHAR OR BURN! 





© WIAITIS + 7 


ROTARY TAP SWITCHES 


























ALL-CERAMIC 
AND METAL 


Ohmite rotary tap 
switches are preferred by 
industry everywhere because 
they are compact, depend- 
able, all-ceramic and metal units 
ideally suited to a-c operation. 
They are available in the single-pole, 
non-shorting type with up to 12 taps. 
The self-cleaning, silver-to-silver con- 
tacts require no maintenance. The rugged, 
one-piece ceramic body is unaffected by 
heat or arcing. Two or three of these switches can 
be grouped in tandem to form muiti-pole 
assemblies. Open-type models are also available for 

shorting and non-shorting applications. 
Write on company letterhead for Catalog 
and Engineering Manual No. 40. 


OHMITE 
MANUFACTURING CO. 


361) Howard St., Skuitie, Illinois 
(Suburb of Chicago) 















AC RATINGS 
bh E, VOLIS | NO. TAPS| 
GF. 150 2 to 11 
i50 | 21012 
| 300* 3 29512 
GHTE — 
4 3 00 io E 


RHEOSTATS © RESISTORS © RELAYS © TAP SWITCHES 


*150 Volts between taps 


Would 


in the factory, in the office, in the labor 
ut tl new room be imi 
$ l ss It wer jroteeted from out 1 
M | zx | : A : | - : / | M 
4" ` ) ` 


bration and sound damping Perhay 1 have à [ problei M 
COMPANY — t — 
withstands high temperature 

ter application. Immediate 

EC-1000 is sprayed on the back side 


metal panels, they are primed and 


* ' , ‘ , 
hrough the baking ovens: l'here's no los De 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


å F ETT A T M 1.0 A à A ^ 
MAKERS F "SCOTCH" t AN RE N Tiy a E VE TAF * SCOTCHLITE 


REFLECTIVE SHEETINGS @ “3M" ABRASIVE PAPER ANC LOTH € "3M" ADHE e ''3M 
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MANUFACTURER 


OF 











CONTROLS 


GENERAL CONTROLS * Penrex CONTROLS 


FOR HOME 





GENERAL CONTROLS 


AUTOMATIC 


INDUSTRY AND THE MILITARY 


FIVE PLANT RON M NTAIN, MICH AN * 























SLENDALE, CALIFORNIA * BURBANK, CALIFORNIA + 
RY BRAN RVING THE UNITED STATES AND CANADA SKOKIE, ILLINOIS + GUELPH, CANADA 
ss » 
Wr for free catalogs: Heating, Refrigeration, Industrial and Hydramotor "m 
A enera ntr 8 Allen Avenue, Glendale 1, California ~ 4 
ko 
ae u SLOW OPENING GAS VALVES LOW WATER CUT-OFFS 
New nbustion ntrol afforded by these diaphragm-controlled Electric, free of moving parts, glands or seals under pr« jre 
4 gas valve vernor regulates fue y to burner in direct j Small-volume electrode chambers. Line voltage and motor capa 
ratio to steam pressure, eliminating hunting aspect mmon to j ity models carry double voltage « permitting 115 or 2 volt 
nost t throttling valve w fire adjustment prevents main A.C. connections. Low voltage mode available on all type All 
valve or gas flow from reducing below adjustat set minimum electrode voltages low; electrode in ators field-proven to with 
aff gf ta tage of gas t talled. Type B-55-G ^ stand action of steam and water under pressur hambers and 
pictur 1" to € F ak Y fittings for pressures up to 15 L A.C y 
-— — — — — 
MAGNETIC PILOTED PISTON VALVES HYDRAMOTOR VALVES 
Two-wire T + fo re, higt ré jre. De gned to handle large E H-1 to H-3 Series nplify many ' silat W 
( t with m id uid Main va held en current failure, electric-hydrau peration. Ample motor 
electrically g Packles onstruction. Nor 3 power w opening and ng. Operator drive against a ring 
ally 3 ff tly wid variety f and n one direction. Power failure or opening of cir t causes spring 
gases. A ri Manual ope g device optional; seat and seat to operate other direction. H-1 series designed f € 
' ve at K turad cial, small industrial valves; H-2 Serie nmercia ndustrial; 
: " ( H-3 Series, industrial piston types 
- - — - —— — 
* — 
MAGNETIC LEVER VALVES à THERMAL EXPANSION VALVES 
1 
General Contr K-10 ha x times more powerful lever action " * Type V-200 Thermal Expansion Valves (pictured) provide 
than dinary € j valves. Quiet, two-wire urrent failure 4 — unmatched sensitivity and dependat ty. Quickly adjusted orifice 
i 
packless nstruct Handle à gas, water, light and heavy —— cartridge eliminates need for stocking several sizes for low ton 
( steam. Positiv pening mplete shut-off. Designed for ACT <$ nage installations. Valve may be installed in any position. Handles 
either normally ed or open; A ' jp to 114” 1.P.S., port Y E freon, methyl chloride, sulphur dioxide. Factory set superheat 10 
sizes up t 7 © degrees F 


MAGNETIC GAS VALVES 




















MANUAL RESET VALVES 


Equipped with manually-reset electro 






































Magnet rrent failure, quiet, two-wire. Opens and closes fuel nagnetically-held valve 
operator. Current flowing to operator permits manual opening 
line supply at demand of room thermostat, limit control or sim 
di «doe * — à * adn : Current failure releases operator allowing valve to close afety 
ar device. Widely € i ng ga warm air furnaces, feature is trip-free mechanism which annot be opened, Once 
, fired boiler ndustrial furn nver n burners (t 
Bas À . b " s closed, valve unaffected by applying urrent; must be reset 
Compact: low current notion: humle Va" to 6" I.P.S. for he 
xk * manually 2 to 6 normally sed re r flanged body 
m ure p t rt a enoid p ured i explosion-proof or weather-proof. Type V-110-1 pictured. Factory 
Also available -— Mutual and Underwriters Approved 
Ei DRAFT GAGE 
AFT GA me the t 4 t mber 
ted by a bimetal he and DRAFT GAGE meas h iction f va a 5, 
pe Ayn fei ducts and tubes. In efficient t erat the gag j to 
n € 
: aenea 7 3 measure either draft the firebox or t er outlet draft to guide 
3 er rol the operator nainta ng 4 ntr f the burning fue 
m — " — — 
GAS FUE VERNORS 
L GOVERNO tg img CAS SAFETY AND PILOT BURNER 
H W throttle ga nes a jing to boiler pressure applied to » 1 The combination of the gas k s ty shut-off valve and the 
e hragm Ball bear thrust tment nd and polished d 
cii! ar K í adju g J and po € n 4 new type pilot burner vides the timate fety and 
y f w-f n king gland sea mu e h i : Phá 4 fe d ome 
è b , by ty table for low fut AF ' gt — tiv 
" ; ex A heat ntr Both units represent the max E 
buta à f f vailat ME 7” |. P. € e 
engineering 
ype V 
— 
| THERMOSTATS RELAYS AND TRANSFORMERS 
f 
| Tw T-70 Thermostats distinguished by pactness and beauty of Type RS-100 Relays handle single phase motor load to 1 H.P 
I appearance — for e ina pace heating remote control systems or heating loads up to 1.1 K.W. Combine double break relay and 
e- a Provide rapid rest to radiant as we 3 nvected heat. Snap integral transformer. Normally open arge double break tacts 
" l action or mercury h typ hermostat with operating differ prevent contact trouble. Two-wire contr rcuit; maximum hold 
| f ential adjustable b 3°F. Heat Anticipator option ing current 0.4 amps conduit nnection w voltag ut 
al. Line voltage t res are available for heating let. A.C. only 
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DOW'S CLINIC 


PLASTIATRICS HELPS 
YOU CHOOSE AND USE 
PLASTICS CORRECTLY 


Are you getting the most out of the 
plastics you need? Do you have the 


best or the latest for your money? 
satisfied that 


right for the job? 


Are you plastics are 
That’s where Plas- 
tiatrics comes in to provide a 
continuous study, analysis and treat- 
ment of plastics . . to understand, 
prevent or cure 
Dow, 


under the trade name Styron®, con- 


plastics problems 


which produces polystyrene 
ducts studies in many fields of plas- 
tics. For example, continuing studies 
are undertaken on extrusion. These 
are of significance to engineers and 


plastics molders 





* 
* 


Fe. 
tet 


APPROACH TO HEALTHY PLASTICS APPLICATION 


DOW'S STUDIES ON IMPROVED SCREW AND TORPEDO DESIGN HELP MAKE 
POLYSTYRENE EXTRUSION A MORE EXACT SCIENCE 


Studies for the development of a 
better screw and torpedo from poly- 
styrene extrusion are good examples 
of Plastiatrics at work. Manufacturers 
using machines equipped with a single 
flight screw and torpedo arrangement 
like this one shown here can profita- 
bly extrude 


high-quality polystyrene 


and get uniformly good results. One 
thing that was found in working out 
the details of this better 


that single flight eliminates blocking in 


screw Was 


one channel and flowing in another, 
a problem of the double flight screw 
that more often than not 
wide variations in product output 


produces 


Further studies of the torpedo have 


led to extensive findings, relative to 


) Y 4 : Ma q 
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which 
are available by simply writing Dow 


the use of the torpedo screw, 


Standard pressure gage 
studies another area of 
Plastiatrics development 


Extensive Plastiatrics studies in extru- 
sion have been made on the proper 
design of dies, take-off equipment and 
cooling problems. Dow engineers, to- 
gether with 


plastics manufacturers, 


also developed a method for deter- 
mining optimum pressure and for 
providing reproducible extrusion per 


formance using a Standard gage 


you can depend on DOW 


"n Dow Plastics S 
PI 1567 THE IOW CHEMICAL COM- 


PANY, Midland, Michigan. 





DOW POLYSTYRENE FORMULATIONS: 


Styron® 666 Dow g ral 


1STICS 
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| Working ON A ume something f 





Dont let problems of miniaturization be 
your Gottleneck! Cut coupon for complete 
catalog describing ouer 500 types and siges 
«f MPBS ua asthe Oee 
Q 





GE 
pU — 
-—-— "D oam am m n a a e s i a A G O SAA E a a e aici dail on 


Bearing n 4 Precision Park. Keene N. H 
YES! Send me your complete new MPB CATALOG 


` - ctreet city zone state 


MINIATURE PRECISION BEARINGS, INC., KEENE, N.H. 
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ALLIS-CHALMERS 


aU 


. » o Backed by Wide 


Application Experience 


As manufacturers of diversified industrial equipment, 
Allis-Chalmers has been called upon to solve control 
application problems in practically every industry. 
This specialized experience in coordinating power utili- 
zation is yours when you specify Allis-Chalmers control. 
The Allis-Chalmers line includes control for every 
condition of motor operation. Functions include full 
or reduced-voltage starting, acceleration, speed control, 
reversing or non-reversing, and dynamic braking. Built 
into Allis-Chalmers control is the type and degree of 
protection dictated by the application. Controls are 
available in general-purpose and special enclosures. 
A-4587 


P 






@ For help on a specific control application, 
call your Allis-Chalmers representative. His 
recommendations are backed by Allis 
Chalmers engineering departments bs 
experience gained in solving thousands of 
control problems...by complete research 
and testing facilities. 


ALLIS-CHALMERS 


'"MILWAUKEE 3, WISCONSIN 
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Designs unlimited... 


when you plan your stampings with BOSSERT 





with the experience and skill that can translate your 
, design ideas into practical, cost-saving metal stampings and assemblies. 
For over half a centurv, Bossert has been working with America's leading 
manufacturers of metal products, providing solutions to a broad range of 
unique design problems. 


combined with the skill and ingenuity of experi- 
enced metal-working craftsmen in our modern fully-equipped tool and die 
department. 


with a range of large, medium 
and small presses and press brakes for every type of stamping and metal-working 
operation for all metals, including stainless steel. And Bossert can carry your work 
to any stage of completion with its facilities for fabricating, machining, welding, 
grinding, plating, annealing and painting either parts or complete assemblies, 


For complete information on our facilities, write for bulletin B-1 


DIVISION 


ROCKWELL SPRING AND AXLE COMPANY 
UTICA 1, NEW YORK 
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FORMERLY a prominent mill lost time 
changing gears for processing heavy 
grades of Kraft board because of addi 
tional drag and increased load which 
overtaxed the motor. Western Gear solved 
the problem by installing a two-speed 
drive with optional ratios of 6.94:1 and 
14.04:1 with 400 HP input in either ratio 
Gear changes now are 


made by merely 


shifting a lever. Man hours were saved 


and motor overload was prevented. 


WESTERN GEAR diesel-engi 
speed increasers, among the lar 
constructed for U.S. pipeline servic 


Mid-Valley’s 
Daily pumping 


exclusively used on 1.000 


mile pipeline capacity of 


been increased 


this huge pipeline has 


f 


recently by the addition of 1800 


HP units. 


two new 


— 


— 


RIGHT ANGLE PUMP DRIVES designed and manufactured by Western Gear 


shown here installed in the San Diego municipal water treatment plant 
Gear manufactures a complete line of drives for high horsepower or high 


right angle application. 


Western 
speed 


OUT OF THE CATALOG OR 
OFF THE DRAWING BOARD 


WESTERN GEAR CAN FILL YOUR MACHINERY REQUIREMENTS! 


Whatever the application, call on 
Western Gear engineers for assistance. 
based on 


experience accumulated since 188i 


Their recommendations are 
>In 
the design, testing and manufacture 
of virtually any type of mechanical 
power transmission equipment. This 
extensive background in special 
machinery design and construction 
ranges from fractional horsepower 


motors to mammoth marine cable lay- 


The 


ing devices, from pulp mill machin 
to tiny guided missile compor ents 
from printing presses to peach pit 
Western Gear skill has cont: 
industry. TI 


perience and knowledge obtai: 


to virtually every 
your assurance of reliability an« 
standing performance. For 

your problem, write General Offices, 
Western Gear Corporation, P.O. Box 


182, Lynwood, California. 


Since 1888 


n STERN Gear 
nua 


— 
EET) 


ENGINEERS AND 


PEACH PITTER which 


halves and 


pits clit 
pe iches mechanically 


Western 


Gear tor the Filper Cor 


constructed by 


poration to be sed 
the Filice & Perrelli ¢ 
ning Con panv i d 
in the California 
canning industry 
Filper process is said t 
improve both the quality 
ind the vield while 


also reduc es h and labor 


PLANTS AT LYNWOOD, PASADENA 
BELMONT, SAN FRANCISCO(CALIF.) 
SEATTLE AND HOUSTON — REPRE 
SENTATIVES IN PRINCIPAL CITIES 


MANUFACTURERS 








: Abrasion 
Flexible 3 
resistant 






is all these things / 
NS --— more! 


= SS : —— 
Non-toxic Resilient SS 


NYLAFLOW ... bns new POL YPENCO*" nylon 
tubing . . . now permits you to get all the advan- 
tages of nylon in pressure lines for lubricants, 
air, fuel and oil, coolants, process streams, and 
hydraulic fluids. 


With all its superior performance, NYLAFLOW 
tubing costs less in some small sizes than copper 
tubing. And it costs much less than flexible 


Corrosion Light weight rubber hose. 


resistant 
Another thing, NYLAFLOW costs less to install. 


There's no pre-bending . . . no intermediate 
fittings no flexible hose attachments. Instead, 
NYLAFLOW can be run in continuous lengths 
and connected simply by using a standard metal 
compression or flare fitting at each end. Because 
it's flexible and light weight, NYLAFLOW tubing 
alsosimplifies prefabric ation oftubing assemblies. 
Uses standard 


— NYLAFLOW tubing is now available in stock 
metal fittings 


diameters and lengths. There are two grades: 
Type T with a tested bursting strength of 1,000 
SEND FOR NEW psi; and Type H, 2,500 psi. The tubing also is 
NYLAFLOW available in colors for color coding 
TUBING BULLETIN 


THE POLYMER CORPORATION of Penna. * Reading, Penna. 


POLYMER NYLAFLOW TUBING 


. nylon... Teflon! ... and other non-metallic shapes 
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] FULL FLOW OIL FILTER 
—Before oil goes under pres- 
sure to engine bearings, all 
harmful particles are removed 
by replaceable plastic-impreg- 
nated, full-flow filters. 


2 POSITIVE ROTATORS 
EXTEND VALVE LIFE. Ex- 
haust valve rotators keep valves 
turning, at all engine speeds, 
distributing heat uniformly 


6 NEW IH INJECTION 
PUMP: Single plunger type on 
four-cylinder models, twin- 
plungers on six-cylinders... 
provide all cylinders equal 
amounts of fuel, precisely 
metered to load, whether for 
idling, maximum horsepower, or 
maximum torque under over- 
load. New, harder injection 
plungers have up to four times 
longer life, 


around the valves to keep de- 
posits from building up on 
stems and seats, and also to 
prevent sticking, scuffing, and 
burning. 


3 POSITIVE ALL-WEATHER 
STARTING. Seconds-fast, 
International Diesels start in 
coldest weather on exclusive 
gasoline starting system. Cylin- 
ders are pre-heat conditioned 


7 HEAVY-DUTY FORGED 
CRANKSHAFT with large di- 
ameter, induction-hardened 
journals provides long-lasting, 
wear-resistant bearing surfaces 
. rifle-drilled for full pressure 
lubrication . . . dynamically bal- 
anced for smooth operation. 


8 REPLACEABLE TRI- 
METAL BEARINGS provide 


precision clearance for full- 


Hour affer hour. 


to give complete, clean com- 
bustion, instantly, on switching 
to operation on Diesel fuel. 


4 ALUMINUM-ALLOY PIS- 
TONS have a thick crown at 
the top for rapid dissipation of 
excess heat direct to the cooling 
water. Hardened, replaceable 
cylinder sleeves, three compres 
sion rings, with top ring chrome 
plated, plus two oil control rings 


pressure lubrication and thou- 
sands of hours of heavy-duty 
work. Smooth electroplating of 
white alloy metal over copper- 
lead, precision bonded to a 
steel back, carries heavy loads 
with minimum friction. 


9 FULL-PRESSURE LUBRI- 
CATION for long life. Big, 
gear-type pump delivers oil 
under controlled pressure 


assure long-lasting, gas-tight 
seal for high compression ratios 
of over 15 to l... providing 
top fuel and oil economy. 


5 SIMPLE, SINGLE-HOLE, 
INJECTION NOZZLE and 
pre-combustion chamber set at 


45° angle for smooth, clean 
combustion of low grade No. 2 
fuel oil 


and load conditions 


ynder all engine speed 


through full-flow filters and rifle- 
drilled passages to main and 
connecting rod bearings, piston 
pins, camshaft, timing gears, 
and valve rocker arms. 


1O HEAVY FLYWHEEL 
helps to maintain uniform speed 
under widely varyingload condi- 
tions. Available to match stand- 
ard makes of clutches, fluid cou- 
plings, and torque converters. 


. year after year 
INTERNATIONAL ENGINES 


...Stay on the job with least upkeep 


All International engines are built throughout to give 
you a full measure of power that stands up and stays 
on the job. They are precision-manufactured of thor- 
oughly tested materials under continuous, quality- 
control inspection. Pressure lubrication through rifle- 
drilled crankshafts and internal passages assures trouble 
free performance. Inbuilt precision is fully protected 
from dirt and grit under the worst of job operating 
conditions by the best of fuel, oil, and air filters. 
Heavy-duty radiators, power take-offs, and other 


There's a size and type of International engine 
to fit your needs...from 16/4 to over 200 hp. 


factory-engineered power unit components are available 
to fit these long-life, money-saving engines to your job 
requirements. You can also get them as original equip 
ment in most Call 
your nearest International Industrial Power Distributor 
or Power Unit Dealer for all the facts. 


makes of construction machines. 


INTERNATIONAL 


INDUSTRIAL POWER 


INTERNATIONAL 
HARVESTER 


MAKES EVERY LOAD A PAYLOAD 












B NOW! 40-micron, 


It’s the new Cuno 





© i L6 


—1@ STATIONARY ROD 


FLOATING 

mre) DN to eh 
CLEANER / "S batt ra \ 
BLADE §} SESS SD \ 





NJ E 
M— — Po 
WANT a MINOR DISC $ — As- 
> — 
MAJOR DISC CJE 
FILTER ELEMENT consists of stacked major and minor discs and 
ier blade bearing against minor discs. Small arrows show 
flow. Short restrictions between minor and major discs stop 


on particles but allow high flow rat 


HOW IT WORKS. Dir t t (1) at left, fills } ng 
i I t T t ty pé f I ( ] iil ( | 
( t it. Dirt bed 

i } 1 re ed tl h drain (5 


self-cleaning filter 





UPER Auto-Klean 


Cuno’s new SUPER Auto-Klean is the first practical, com- 
pact micronic filter for lubricating oil, hydraulic fluid, coolant, 
fuel, and other industrial fluids. 


Many times smaller than other micronic filters of equal ca- 
pacity, Cuno’s new SUPER Auto-Klean filter now makes 
possible economical, micronic filtration at high flow rates 
and eliminates the need for replacement cartridges in most 
cases. Here’s what it offers: 

1. Full-flow 40-micron filtration with a self-cleaning filte: 
Positive protection against particles larger than 40 microns 
(actually 0.0015 in.). All-metal filter can't rupture or channel 
2. Easy cleaning. Just turn the handle—by hand or continu- 
ously with motor drive. No interruptions for cleaning. 

3. No cartridge changes. Ends operating costs if you've been 
using cartridge filters. 

4. Low pressure drop, no pressure drop build-up. An 8" by 
2%” SUPER Auto-Klean filters 30 gpm of 200 SSU oil with 
only 3 psi pressure drop — up to 759» more with slightly 
higher pressure. 

5. High capacity in a small package. Many times smaller 
than replaceable-cartridge type filters of equal capacity, it 
saves with lower initial costs, lower installation costs 

6. Easy to build into new equipment. Available for line-typ 
housings (left) or incorporation in sump or reservoir (belot 
Works in any position. 

7. Easy to install in old equipment. Fits existing Auto-Klean 
housings. You can easily replace most 2%” diameter element: 
with SUPER Auto-Klean for finer filtration 


Write today for complete technical data on the ne 
SUPER Auto-Klean for your new or existing equipment 
Ask for Catalog No. SAK-057. Cuno Engineering Corpora 
tion, 20-1 South Vine Street, Meriden, Connecticut 


^ 


= 





FILTERS FOR INTERNAL PIPING (A and B above) allow stream 
lined design plus the best infiltration. Flange mounting with 
external outlet (C above) and line-type (large cutaway above 


left) are just a few of many other possibilities 





Removes More Sizes of Solids From More Kinds of Fluids 


AUTO-KLEAN (edge-type) * MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) * PORO-KLEAN (porous metal) 
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NEED ANY OF THESE FINISHES? 


-.. We SUup oj 0 


Em €. 


"EIS $e 





GET AMERSTRIPE 


Why buy Amerstrip? Simply this: it brings you a finish 
tailored to your needs. High quality Amerstrip will minimize 
reject problems and improve the finished product. These are 
the best reasons, but not the only ones, for choosing Amerstrip 
cold rolled strip steel 

The metallurgical care that goes into making the Amer 
strip, the even temper that goes with every shipment, also help 
you cut rejects and costs, help you make steadily improved 
products of steel. 

Amerstrip comes in the widest available range of analyses 
sizes, and finishes. You can get it embossed, coated, or in any of 
the standard finishes 

Specify Amerstrip. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


UNITED 


S T. A T E 


Conti To 
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can often mean tremendous savings in production 


SUCCESS OR FAILURE of your new product or tim- Our engineers will submit their suggestions and 
ing device may well depend upon cost of production. a sample motor . . . assistance which may save you 
It may be sound in principle and design ... may meet many costly hours of research and testing. This service 
a specific need . . . but if it costs too much to make, is strictly confidential, and available without obliga- 
out the window it goes tion to established, rated organizations. 

Often a slight change in motor application or Get in touch with your SYNCHRON representa- 
gearing will enable you to trim manufacturing costs tive or write direct to the factory. You will receive 
to a practical and profitable figure. It is here that Syn- prompt, efficient and courteous attention. 


chron engineers can help materially. Just tell us what 
FACTORY REPRESENTATIVES 





is expected of our motors* . . . the general nature of 
. M & Fror V M S 
the job the mechanism is to do, performance charac R. H. W w E jt., New York, N. Y 
teristics, and the proposed method of mounting. Send E M E ; Blvd., Los Angeles, C 
" ] s Cable-Hight Co 19 Eu i Ave., Cle d ! Ohio 
along a sketch if possible Lowre Sales Co., P. O. Box 1 6 Texas 
*SYNCHRON synchronous motors operate smoothly and 
quietly y positior at temperature from 40 to 
140 F tart tantly ider load pull up te 
4 2 n. oz. at 1 RPM. Available in 42 speeds from 0.8 
die. RPM to 600 RPM, 





“Workhorse of the Tndustry” 


€ 


 MlfsyNcHRON 


HANSEN MANUFACTURING CO., INC., PRINCETON 5, INDIANA 
Established 1907 


SYNCHRONOUS MOTORS, TIMING MACHINES, CLOCK 
MOVEMENTS, AND MAGNA-TORC D.C. MOTORS 








what 


ALL- 


STAINLESS 
design means 
fo 

horizontal 


plate 
IEF 





( € e j tt k f 
Constant filtration of chemicals, pharmaceuticals lem. And neither is cleaning. For stainle 
foods and liquids subject this horizontal plat« smooth, bright surface comes clean with ar 
filter to pretty rugged corrosive, abrasive and tem mum of effort stays clean longer 
perature conditions. That’s why Sparkler Manu The fact is, stainless makes any equipment 


facturing Co. uses all-stainless steel construction stronger, longer-lasting, easier to use. Check wit] 


For stainless, first of all, fights off corrosive your local Crucible representative for help 
ittack. And it’s strong. Stainl becomes tougher electing the best staink grade for 
the more it’s used which is another way of Or write Crucible Steel Compar i7 
saying that, with stainless, abrasion is no prob I he Oliver Bldg.. Melion Sq., Pittsburgh 22, I 


first name in special purpose steels 





C Crucible Steel Company of America 
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A look at your needs... 
through the eyes of our experiences 


You are looking at a typical group of of which it will become a component? 
precision parts each of which is being 
produced in large quantities by Moraine 
Products from metal powder. When 
note the wide variation in shapes 
you will realize each part was 

for a specific application. 


Because we purchase or manufacture 

for our Own use, in our own plant — parts 
made by stamping, screw machine, 
forging, cold-heading, molding, and 
casting, we are familiar with a wide 
range of processes commonly used in 


What may not be obvious is the fact industry. Consequently, our judgment 


that, when Moraine Products is asked 
to produce parts like these, each part is 
carefully weighed in these terms: What 


can be considered realistic when we 
recommend metal powder and powder 


metallurgy as the material and the 


will it be asked to do for the end product process best suited for a specific part. 


Other Moraine products include: Moraine power brakes Delco hydraulic brake fluids, 
brake assemblies, master cylinders, wheel cylinders and parts — Moraine friction materials 


porous metal parts—rolled bronze and bi-metal bushings —self-lubricating bearings, 
and automotive engine bearings. 


Moraine Products 


Division of General Motors, Dayton, Ohio 


Another General Motors Value 
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* Any size 
* Any Service 


e Any Application, 
horizontal or vertical 





Falk Controlled Torque Couplings ec COST less per year of service! 


prevent damage from overloads 


In applications where danger from 


overloads exists, use the FALK Tyce FT You get double protection when you connect your driving and 
Controlled Torque Coupling. The Type FT driven machinery with a Falk Steelflex Coupling —the all-steel cou- 
has all the features and advantages of : : ive i aşi ! i 
standerd FALK Steeifiex couplings—end, pling with the exclusive grid groove design! First, its torsional resili 
in addition, has an adjustable friction slit ence smothers shock and vibration; and second, the Steelflex design 
clutch, enabling the operator to set the prevents damage and lowered efficiency by accommodating shaft 
coupling to slip at any predetermined i 
overload misalignment. 
This controlled-torque principle not only Why have increasing numbers of key men in industry standardized 
revents transmission of dangerous i ; ° . 
: 2: ndi : — att , ms 1 on Falk Sieelflex Couplings? Their experience has proved that Falk 
snot > l ir S OVerio JS t eliminates 
the breaking of shafts caused by jamming Steelflex Couplings prolong the service life of their machinery... are 


of driven equipment 


An outstanding advantage of the Type FT 


trouble-free and need minimum maintenance ... are easy to install, 
lubricate and disconnect ... and cost less per year of service than 


Coupling is that, as soon as the cause o 

the overload is removed, the entire coup ordinary couplings. 

ling will rotate and transmit power without i : e n 1 : 
replacir in ae tannin sling One basic Steelflex design—the type F, in its many sizes—is 
replacing parts or rep ing coupiing. 


adaptable to more than 90% of all industrial applications. For 
applications involving danger from overloads, Modified Type FT 
Controlled Torque couplings (see column at left) are ideally suited. 
There are numerous other special or dual purpose Steelflex couplings 
for unusual applications. Write to Department 247 for engi- 
neering bulletin, including selection and dimension tables. 





THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


MANUFACTURERS OF 
Motoreducers è Single Helical Gears 
Speed Reducers è Herringbone Gears 
Flexible Couplings e Marine Drives 
Shaft Mounted Drives e 

. 


Steel Castings 
High Speed Drives Weldments 


Special Gear Drives e Contract Machining 


There's real economy in using Type FT 
Controlled Torque Couplings. Many users 
have reported that these couplings paid for 
themselves the very first time they slipped 
(under overload) because of the protectior 


against damaged driving or driven 


machinery! ...ü good name in industry 











What other single 
design improvement 
yields so many selling features? 


adopting 
a Gilmer 
n “TIMING” BELT 
B | Drive, 
of course! 







Jensen Engineering ( Tu Okla SS 
The ORIGINAL 1 Be 


Complete Mixer 
installed on side of 


tank 


pp Va a 


A good example is the JENSEN Model 
“BA” Shortstir Mixer*. Here is a simple 4-1 
reduction drive from motor to propeller 
shaft...yet look at all the new selling 
features the adoption of a Gilmer 
“TIMING” BELT Drive provides the 
manufacturer! (The quotes below are takeh 
verbatim from Jensen’s own literature.) 


“The JENSEN Shortstir Mixer, using the 
Timing Belt Drive, introduces a simple, 
rugged method of transmitting power from 
the motor to the propeller. It is much more 
compact, weight is greatly decreased, 

and elimination of couplings provides 
considerably less overhang from 

the motor 


"Motor alignment is set at the factory and a 
'single bolt* adjustment for initial belt 
tension is the only adjustment required 
for the life of the belt 


"A Nylon facing and steel cable tensile 
members assure an almost unlimited belt 
life. Positive engagement of belt teeth 
with pulley grooves prevents slippage, 
power loss, and overloaded bearings 
common to most types of belt drives 


Compactness greatly reduces vibration. 


"No lubrication or belt dressing is required. 
Oil, however, does not harm the belt. All 
the advantages of a positive gear drive are 
accomplished plus the quietness and 


economy of a belt drive.” 


Stock or special Gilmer “TIMING” BELT 
Drives are obtainable through your local 
NYB&P Distributor. Many design engineers 
are now making profitable use of the 
200-page "Timing" Belt Drive Engineering 
Handbook. If you are engaged in designing 
machinery and do not have a copy, write 
us on your company letterhead 





Product Engineering — January, 1950 





NEW WEBSTER 





Tandem Pump Combinations 


CUT COSTS FOR 
POWER STEERING 


and other Dual Applications 





Webster Tandem Pump Combinations were developed 
especially to meet the demand for power steering on 
lift trucks, farm and construction 
equipment. They provide opportunities for substantial 
savings in all applications where two separate hydraulic 


vehicles suc h 


as 


power circuits are to be served. 

Webster’s Tandem Pump Combinations can be 
furnished in a wide range of capacities. For example, for 
1750 rpm installations, capacities of the larger pump in 


29.0 gpm at LOOO 


the combination can range from 4.8 to 2 
psi. The smaller pumps, normally used on power steer- 
ing applications, have a capacity range from 1.0 to 4.0 
gpm at 1000 PsI. 

This new Webster development reduces in- 
stallation and equipment costs in many ways. 

For example: 

Only one driving medium « Shafts of the two 
pumps are mated to operate from a common 
driving medium, thus eliminating the cost of a 
second drive unit. 





Less hydraulic piping * The two pumps have 
a common inlet, thus reducing the amount of 
hydraulic piping required. 

; Adaptable * If only the large pump is required 
initially, this can be supplied with a cover plate, 
which iddition of the 
pump without additional inlet piping 


enables later smaller 


Compact design + Eliminates many installa- 
tion problems and installation time. 
Overall lengths of typical combinations range 
from 8 to 10 


reduces 





The unique design of Webster pumps 





provides greater flexibility—enables us to 
adapt standard units to solve most special 


problems—thus making substantial sav- 








r ings for you. And you get the quality con- 
struction and advanced engineering char- 
acteristic of Webster's complete line. gg 

Write today for complete information 
OIL HYDRAULICS DIVISION goeeves suns eccccecccccese enhn "— 
i Please send us complete information on '  - 
: new Webster Tandem Pump Combinations 
yF E - E . y 1 7 
| E » I CXEIEDE] . Please send catalog on complete Webster line 
à V a EEE ——— a — 
E PF? Bp A ` 
LECTRIC EJ : " a 
. Company - 
RACINE * WISCONSIN ` Street — —— — 
A Stetoe —— m 
* — * 
— x AS 
— : E A ^ 
v4: m4 m num i | | | 
hf, \ 5 C * * P.) cl A y - 
Net SP "TOES WS. y y ef of Lf NCS NS 
‘ i e L 
MANUFACTURERS OF A COMPLETE LINE OF Oli HYDRAULIC PUMPS FROM 1/5 TO 3O GPM CAPACITY 
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FLEXLOC Micro locknuts meet designers’ needs for tiny precision nuts that retain strength 


the smallest semblies — servomechanisms, electronic and electrical 


equipment, all miniature devices 


Design Lighter, More Compact Products 
with New Fiextoc Micro Nuts 


Standard Miniature Locknuts Permit Design Engineers to Develop and Fasten Smaller Assemblies Safely 


New FLextoc Micro locknuts are smaller and 


A Oo 1 
cross | Height lighter than regular FLExLocs of the same 


Shoulder Height * 
T Corners 


+ 000 nominal diameter. Wrenches of smaller size 
MIN MIN. | —.003 » | are used to install them. Mating joints or 


123 flanges can be designed smaller—with no loss 
0 -3 l / 04; 075 

80 NF-3B )42 075 in strength or convenience of assembly. 

64 NC-3B ?7 - 0585 141 non FLEXLOC Micros have all the advantages of larger FLEXLOCS 


One-piece, all-metal construction—nothing to put together, 


-72 NF-3B 2: 06: .0585 14] come apart, lose or forget. Use them as lock or stop nuts 
| | they stay put anywhere on a threaded member as soon as the 
2-56 NC-3B| .158 S3 ( 063 . 10 locking threads are fully engaged. Uniform locking torques 
64 NF-3B| 5 5: 063 | 1 0 insure accurate preloading. There are no nonmetallic inserts 
to pop out or deteriorate. Moisture, dryness, oil, temperatures 
48 NC-3B 1 ( | 210 | ) to 250°F won't affect these Micro nuts. Just screw them on 


They lock and stay locked. Vibration won't shake them loose. 


-56 NF-3B 


For complete information on FLExLoc Micro locknuts, 
[ 
40 NC-3B | VF consult your authorized SPS distributor. Or write STANDARD 
i | T PRESSED STEEL Co., Jenkintown28,Pa 
4-48 NF-3B 





STANDARD PRESSED STEEL CO. 


STANDARD FLEXLOC Micros—in sizes ranging from 0-80 to 4-48 FLEXLOC LOCKNUT DIVISION 


ire available in brass (either plain or cadn m plated). Consult 





SPS for miniature nuts of other conventional mate! 


c S JENKINTOWN PENNSYLVANIA 
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NEOPRENE 
DIAPHRAGM 


Valve diaphragm of DU PONT NEOPRENE 


resists water absorption 


This improved flow control valve assures a constant 


rate of water flow despite fluctuating inlet pres 
sures. Aneoprenediaphragm, specially compounded 
for low water absorption and a very stable modulus 
of elasticity, provides the controlling element in 
this device. 

Designed for drinking fountains, washing ma 
chines, dishwashers, and other applications where 
constant rate of flow is a problem, the valve is 
simple and effective. Note the broad shallow V cut 
in the orifice (as well as the more obvious little 
notch). As inlet pressure increases, the neoprene 
diaphragm flexes into the broad V of the orifice, 
reducing the opening and throttling the flow. When 
pressure decreases,the diaphragm relaxes;the open- 
ing is enlarged; and the flow rate remains constant. 

The valve is designed to maintain constant rate 
within + 10% 


of dow at inlet pressures between 


NEOPRENE 


The rubber made by Du Pont since 1932 


QU POND 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 


... Stays flexible, resilient 


10 and 150 psi. in the temperature range between 
be counted on to 
thanks to 


50 and 150°F. The valve can 
give dependable service indefinitely 
neoprene, Du Pont’s chemical rubber. 
Next time your design calls for a resilient ma- 
terial, try neoprene. It has solved countless prob- 
lems for designers over the years, and you'll find its 
reputation for trouble-free performance is well de- 
served. 
Remember, of all resilient materials, only neoprene 


has balanced resistance to: 


* Oils, solvents, most * Low-temperature 


chemicals stiffening 
* Permanent distortion * Sunlight and 

weathering 
* Oxidation 


* Heat 


* Air and gas diffusion 
Abrasion, cutting, 
chipping 


READ “THE LANGUAGE OF RUBBER" . 4 seri 
of technical articles now appearing in each issu« 
the fee NEOPRENE NOTEBOOK. Mail this cou 
pon idd your name to the mailing list today! 

E. I. du Pont de Nemours & Co. (Ine 

Elastomers Division PE- 
Wilmington 98, Delaware. 


t, 


Name 
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Designers 


New machines with 7&7 cz42 motors highlight 
“motor switchover’ at Machine Tool Show 











The giant Machine Tool Show at sions. One reason for this big ‘‘motor the newest machine tools, Tri-Clad 
C g € st t tl tre ] S switchover' b lesig S t ma mot g eat npact modern 
effect made by the electric motor re tools is the new and better Tri-Clad ippearance. Available in a wide range 
rating program announced in 1953. Over ‘55’, G.E.’s completely redesigned line f ratings and enclosures, they're easily 
62 t G-E tors between 1 i of t e powerf re compact motors installed and maintained, and shipping 
)0 e] t ies at Weight is reduc ip to 33% in some ind handling costs of your product are 
the show It to the new dime ratings, size cut 1072. Installed on reduced. Check Bulletin GEA-6200 








GOSS & DELEEUW exhibited multiple spindle tool rotating chucking 
machines, Tri-Clad '55' totally-enclosed fan-cooled motors in the 1-15- 
hp range are used for the tapping, drilling and feed drives. 





MORRIS MACHINE TOOL COMPANY'S center column machine, dis- 
played at the Machine Tool Show in Chicago, uses several Tri-Clad '55' 
motors. Note attractive appearance of motors on this modern machine, 





VAN NORMAN COMPANY exhibited Tri-Clad '55' motors driving AMERICAN TOOL WORKS COMPANY uses Tri-Clad '55' totally-enclosed 
wheel heads on several grinders, Also exhibited: totally-enclosed Tri- fan-cooled motor on its 32 speed Hole Wizard radial drill. TEFC con- 
Clad '55' motors for feed and spindle drives on milling machines struction assures smooth performance despite adverse atmospheres. 


— GENERAL GO ELECTRIC — 


l Janua i 








Digesti 


Tests prove G-E heavy-duty HC! switch 
provides extra safety margin of 66% 








Specify G-E circuit breakers 
for fast action, durability 
General Electric molded 





breakers must meet t 

nd are U L list D 
juencher keeps 

lengthens lif Both t 

etic tri give t 
t fast 








Normal tests call for a switch t severe electrical and mechanical stresses 
operate at 6 times the motor full-l ] in a wide range of machine-tool control 
current General Electric’s 30-amp ises. Available in 30 to 200 amps, 12 
heavy-duty HCI switches operate to 600 VAC and 240 VDC in two 
successfully at 10times full-load current, three-pole construction 
an extra safety margin of 66%. In addi Note these features above: 1. Rigid 
tion, pole units can be individually re piano-hinges on heavy steel door with 
placed, reducing maintenance costs, and stand abuse. 2. Easy-grip, unbreakable 
straight-in wi makes installation front-operated handle. 3. Standard rub 
simple. Quick-make, quick-break action ber gasket makes box semidust-tight. 4 
helps prevent burning: oper can't Line shield guards against accidental 
"tease" contacts in or out. Sturd con contact. 5. Door interlocked. When han 
structed, thes« switches tand dle is padk )cked, door cannot b« ope ned 


Highly-versatile control switch: 50,000 circuit combinations 


General Electric’s SB-1 control switch meter to a complicated locking mecha 
has been used for as many as 50,000 nism for a giant bridge. Continuous 
different circuit combinations from a rating is 600 volts, 20 amperes. Inter 
rupting rating depends on circuit volt 
ige. Single switches having 16 stages 


32 contacts) are commonly furnished ic ; E f 
GEA-4746A gives complete details s ^ 
General Electric Co., Apparatus Sales Division, Sec. C668-126, Schenectady, N. Y. 
Please send me the following bulletins 





a \ for reference . for immediate project 
GEA-6200 Tri-Clad '55' Motors 
GEC-1031 G-E Circuit Breakers 
GEA-4746A SB-1 Control Switch 
CONSULT YOUR SWEFT'S PRODUCT DESIGN FILE. You'll find everything 
electric for machinery manufacturers in the General Electric Section 
NAME COMPANY 
CITY STATE 


— — ~ 


ENN TURN PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 


Product Engine Janua 195 123 





MRR: eh Rea on The) 
= 









G.E. ENGINEERED the application of a totally- 
enclosed unit-cooled d-c motor as a drive for 
this giant saw, Above, motor is at back left, 
mounted with saw on movable bed. At left, saw 
blade is in front, with motor's vent opening in 


view at top right. Motor is capable of handling 


blades even larger than the blade shown 


G-E d.c unit-cooled motor drives large 
circular saw, slices 43" aluminum ingots 


At Alcoa-operated U.S. Air Force 


plant 47, General Electric’s unit-cooled 





tor helps perfor |i giganti 


ition. Motch and Merryweather’s | 





speed circular saw, largest they have 
built, is driven by the 150-hp G-E 
motor, with power supplied by a G-E 
Speed Variator. Its 84-in. saw blade « 


ail 
cut luminum forging ingots up to 
i the saw-blad« speed IS 
iriable from 400 t 3200 surface feet 
per minute. Because f the fine mist 
$ : 


created by the blade in cutting alumi 
the G-E d-c unit-cooled motor was 
i to help prevent foreign material 


from entering ] harming the motor 
Compact, easy to maintain, no filters 
t lear lependable G-E unit-cooled 
motor ire available at all r ited speeds 
Where water or moisture, metal par 
ticles, dust, dirt, oily v ipors flv ash, or 


her harmful materials are present, 
this better-protected motor will effect 


real operating economies 


I 

At left, f big features are shown 
Eu pact, top-mounted cooling unit 
falls witl lengtl i i widt f mair 
motor 
2. Smooth vertical plates are self 
cle ig 


4. Easy access to inspection opening 
tools required. Red arrows indicate 


ventilation arrangement. Bulletin GEA- 
6091A gives complete details 
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Build in heat with G-E Calrod" heaters in 
hundreds of types, shapes, sizes, ratings 





To help speed your customers n the size or sh product, : 
processes and help them reduce costs, a can wrap-aroutr clamp 
wide variety of General Electric Calrod insert C i to give y the 
heaters offer almost unlimited applica most efficient method of heat transfe 
tions in heating surfaces, liquids, and You may select standard heaters or have 


process air and melting metals. Types, 
illustrated above, include cartridge, fir 


strip and tubular. Made from 


them built to your requirements. The 
heating specialist in your nearby G-E 
Apparatus Sales Office will help 








quality metals, magnesium oxid modernize existing designs or develop 
the finest conductors available, new processes. Call him early in I 
heaters V l life lependable planning for application assistance 
service. Today, is are easier tí Bulletins GEA-5866 and GEC-1005F 
install, more compact, and, depending Registered Trode-mork of General Electric Compony 





G-E selsyns automatically synchronize remote signals or controls 


Two or more remote points of a sys 
tem can be electrically interconnected 
with General Electric selsyns to pr 


synchronized control or sign 


them, automatically. Compared with 


ordinary control systems, the time r« 
quired to transmit readings or actions ts 
greatly reduced. These versatile sels 

can be set ip to give accurate indicatior 
at several points, and because of their 














PRODUCT HIGHLIGHTS 


New G-E control transformers: 
smaller, lighter, more dependable 


Featuring 50-, 60-cycle 


yperation, these nev 


1 1 
series m tiple 





N 
size and weight adv: 
over the previous 1 

competitive 1 
costs and end 
outstanding f I 
1. Coil ayer-wound wit new Class B 


Alkanex" treated wir« ) Cor ind 








careful design they maintain their ——- — 
accuracy indefinitely. Economical in 
operation, they require little or n General Electric Co., Apparatus Sales Division, Sec. C668-127, Schenectady 5, N. Y. 
maintenance and do not require spe Please send me the following bulletins tas sachin a/ fep unedhtto edidi 
cially trained perat Use is GEA-6091A Un oled d " 
> nen or indicating posi j GED.-2767 New Control T mers 
* components for indi ting posi t GEA.21766 “er et 
water level, governors turntables GEA-586€ Colond Vinten far Aachia MET 
valves, elevators for control f ma GEC.-1005F Calrod Elect Heaters and Heating De 
terial handling, dynamic balancing: for CONSULT YOUR SWEET'S PRODUCT DESIGN FILE. You'll find everything 
as iM Ing, yHamic Dalancig, " electric for machinery manufacturers in the General Electric Section 
room-to-room and distribution-system 
signals; and for an extremely wide NAME COMPANY 
1 " 
variety of other devices and systems. an dna 
For details see GEA-2176C. 
, i^e ndi 
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G-E Packaged Speed Variator 
Lowers Production Costs 


REDUCED PRODUCTION COST per unit 
machined is provided by the G-E Speed 





I 
Variator, a packaged adjustable-speed 
lIrive operating from a-c power. Sup 
£ 
pl g ( stant surti ( tting speeds 
] k accelerati lecelerat t 
sals, the Spet V t ssures bette 
q t trol t cti ind 
long tool lif Whe t vit 
+. é + + t A 1 ers 
tilit € ed f t t ses 


FOR EASY, LOW-COST INSTALLATION, 





} : 14 ' 
the Speed Variat mes to 
i 
tely teste g f 
h > t i 
d it I lire spe 
f ndati e place 
‘ t t Mt 
ect t 81 
V t t 
V 1 


ACCURATE SPEED CONTROL provided by G-E Speed Variator helps boost output, reduce costs 


when powering high-speed saws )bove jfhes, boring mills and many other machine tools 


FOR COMPLETE DETAILS o: vt 
Speed Variator and adjustable speed « 

ir operatio: ntact ir Ger 
Elect: Apparatus Sales Offi 
Direct Current Motor and Generator 
Department, General Electric Company, 
Erie, Pennsylvania 









Electrically operated ur circuit 
breaker provides better protection 


for c motor of m-g set 


Standard, stocked control compo- 

nents utilized throughout for quick 

maintenance 

Strong, rigid steel cabinet is pres 
rized t« elp keep dirt and dust 


from controls and m-g set 


ecognition 


D-c overload protection 


All devices identified for quick, easy 
N E — 


Motor-generator set is of strong con 
struction and alignment is precise 
When installed, m-g set is better 


tected in steel cabinet 


Large fan within enclosure forces 


filtered air over m 






Separate belt-driven exciter ! 


holes for quick brush inspectior ind eas 


E" SIZE SPEED VARIATOR SHOWN WITH M-G SET ENCLOSURE REMOVED. 
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/ TORRINCTON "9s 


can make your 


L 
— 
"a 


than you can make them 


yey, OF Huy them elsewhere 





Ñs | i 
| — " a 
These are typical of parts that Torrington produces daily by sennu" 


" 
TTE seus" TON COMPANY a 
the hundreds or millions. If you use similar smail precision ®@ THE TOR Oe : i 
t * the coupon today for the Torrington Small . Field ington Small Precision . 
Precision Parts condensed catalog. Even better, send a sketch, € please send —— 2 
: : 2 : * ea ca 
blueprint or sample part. We will give you a prompt — * parts condens lesman call : 
2d ee wel EET ^, a sale L- 
quotation which will mean substantial savings to you. — " Please have e 
^ * Nam t 
E 3 / cs Na — * 
A 00) THE TORRINGTON COMPANY e ril s 
LA MI Specialties Division s 2 
ANNIVERSARY | > A: ES m ` [ * y 
wen 230 Field Street, Torrington, Conn | \ 3 Company " 
"DT. = Address " 3 
TORRINGTON////// METAL PARTS | : Zone State : 
— — e City gusssnsneseesee 
Makers of Torrington Needle Bearings bs "assssssuuusauuauuur 
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REDUCER 





Single reduction 
Philadelphia 
Herringbone Reducer 


Double reduction 
i Philadelphia 
I Herringbone Reducer 





i Triple reduction 
Philadelphia 
i Herringbone Reducer 


PRoBLem ?.. 









p 





If you have a problem involving high horsepower 
speed reduction with heavy shock loads, Phila- 
delphia Herringbone Reducers are the answer. These 
quality-built units are available in Single, Double 
and Triple Reduction types, offering a wide seiection 
of capacities and reduction ratios. The continuous 
tooth type herringbone gears assure evenly distrib- 
uted pressure over each tooth from the top to the 


working depth line, — which means exceptionally 
long life, minimum vibration, quiet operation and 
maximum transmission of power Thousands of 


Philadelphia Herringbone Reducers are in daily use, 
in most every line of industry. Be convinced, send 
for Catalog H-49. 


HILADELPHIA 


INCORPORATED 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK «+ PITTSBURGH + CHICAGO + HOUSTON « LYNCHBURG, VA., 
BALTIMORE + CLEVELAND 
Virginia Gear & Machine Corp, Lynchburg, Vo 
Industrial Gears & Speed Reducers + LimiTorque Valve Controls, 
Established 1892 
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Perspectives 





IN DESIGN AND DEVELOPMENT 


ROCKETS BECOME A discussion on rockets or rocket ships invariably will draw a large 
POPULAR crowd. For example, while the ASME was holding its Diamond Pubilee 
Annual Meeting in Chicago last November, the American Rocket Society 
was holding its 25th Anniversary Annual Meeting at the same time in the 
same city. While all the meetings were well attended, one of the most 
popular was the Space Flight Symposium. With eight panel members, all 
well known in the field of rocket design, the topic of discussion naturally 
was the earth satellite program, its problems, and what has been accom- 
plished to date—that is, all unclassified information. The phase handled 


by the Defense Department—the launching rockets, the firing and observa- 


tion sites, and ail aspects of the launchings—is classified, perhaps because of 


its connection with the intercontinental ballistic missile program. 

[he proposal for an earth satellite vechicle (ESV) was made some 
time ago. At the end of 1948, the then Secretary of Defense, James V. 
Forrestal, announced that such study already was going on. Original 
planning for the International Geophysical Year (IGY) in 1950 also 


urged the use of ESV’s for scientific research. 


SATELLITE Ihe upper atmosphere rocket and satellite studies (official title), is 
ONE PART OF 


just one of twelve parts of the U. S. program in the (IGY), which starts 
LARGE PROGRAM 


in July of 1957 and continues to the end of 1958. Other items on the 
program: aurora and airglow; cosmic rays; geomagnetism; glaciology; 
ionosphere; longitude and latitude; meterology; oceanography; seismology 
and gravity; and solar activity. 

This international cooperative effort of gathering scientific data is not 
new. The first polar year was held in 1882 and 1883, when meterological, 
magnetic and auroral stations were first set up in Arctic regions. In the 
second international polar year 1932-1933, ionospheric observations were 
included. One of the reasons the IGY is being held in 1957-58 is that 
a period of maximum solar activity will exist at this time. The program 
will be greatly expanded, with different projects scattered throughout the 
world. The two previous international polar years were for the most part 


limited to the North Pole regions. 


SATELLITE ROCKET Not generally realized is that the rocket engines which will push the 
ENGINE NOT NEW satellite up to its highest point are not of some new design. What is 
new is that the rocket is of three-stage design, but will be using engines 
similar to those used in guided missiles like General Electric's Hermes 
missile, Glenn L. Martin's Viking, and others. The real problem is in the 
timing and releasing of the different stages, particularly the last stage which 
must send the satellite on its course. It has been computed that a differ- 
ence in velocity of 100 ft/sec will result in a difference in height from 


( Continued on page 131) 
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Why Bodine Motors 
were selected 
for Peck & Harvey 


Whiteprinters 





This is a P&H Whiteprinter. It prints and de 


velops black line and colored line whiteprint BODINE MANUFACTURE 


reproductions FRACTIONAL HORSEPOWER 


ELECTRIC MOTORS FOR 


adding machine 
letter opener 
sonder 

vending machine 
exhaust fan 
duplicating machines 
portable tools 


sound recorder 





aid. oir conditioner 


.reproductions of memos, forms, letters, docu You merely slip whatever you want to copy heck protector 
o . ( protectc 
’ teprint just like I londe 
ments, plans, diagrams. sketches, charts, reports into the Whiteprinter...just like our blonde 
— friend does...a few seconds later out comes respirator 
wh you 
and what have you your copy. 
[ voltage regulator 
f x-ray timers 
à traffic signal timers 
2 
4 
v 


stirrers 
calculating machines 
envelope sealers 


diesel governor 





and for many other 
opplications 
$ 
The printer and developer mechanism of P&H This gentleman is Mr. Arthur Harvey, President 
4 Whiteprinters are powered by a Bodine Type Peck & Harvey Manufacturing Corp., builders 
NSH-33R, 1/20 H. P. motor. of P&H Whiteprinters. 


Your firm has given us valu- 
able engineering assistance 
and cooperation. We are par- 
ticularly happy with the 

"know-how" at Bodine for the 50th Anniversary 
very special motors we re- 
quire. Bodine motors are of 
excellent quality, reflect- 


BODINE 





ing the finest workmanship MSS horsepower publicatii 
and care in manufacture. discussing application and 
power « ectric motors. 
Mr. Harvey has some rather nice things to say Be sure your motor is as good as your product 
about Bodine Fractional Horsepower Motors... For information contact Bodine Electric Co 
see above 2260 W. Ohio St.. Chicago, Il 








Perspectives 


CONVENTIONAL 
TELEMETERING 
EQUIPMENT 


SHAPE AND MATERIAL 


INTERSERVICE 
RIVALRY 


Product Engineering 


the earth of -+60 miles. Also, an angular error of one degree will produce 
an error of 65 miles in the satellite's orbit. 

The orbit will be elliptical—about 250 miles away at its closest point, 
and maybe 800 at its greatest—but will approach a circular one before 
dropping to earth. If the satellite drops too far into the atmosphere, its 
lifetime will be reduced due to drag. There are two ways to set the 
satellite on its course, and as yet no decision lias been made as to which 
one will be used. One method is to consume two stages of the rocket 
going straight up to the orbital height, with the third stage firing at right 
angle to the line of ascent. This last rocket will build up a speed of 18,000 
mph before dropping oft, allowing the satellite to continue on its Way. 
The second method of launching is to send the rocket up on an angle so 
that at the third stage firing, the rocket will have leveled out at its orbital 
height while having forward momentum. 

l'wo-stage rockets date back to 1946 when General Electric used a WA( 
Corporal missile mounted on a German V-2 missile. In 1949 one of these 
two-stage rockets reached a height of 244 miles, which is more than the 
minimum necessary tor satellite operation. However, the velocity was only 


5150 mph, about one-third that needed to establish orbital flight. 


lo control and relay back the information picked up in outer space, 
the equipment used will be similar to conventional devices, and in prin 
cipal, the same as that used in many previous rockets. The only difference 
is that weight and space is at a premium; therefore, miniaturized com 
ponents will be used. The power supply probably will be a Bell Labs 
solar battery. The power generated per square centimeter is 0.015 watts 
A chemical storage battery, which will be trickle charged by the solar bat 


tery, can be used for stored or triggered telemetering. 


Not definitely decided upon is the shape of the satellite and the material 
from which it will be made. A sphere is perhaps best, for it alwavs 
presents the same aspect in flight regardless ot rotation. A cylindrical 
shaped object also can be used. When the decision is made, the deter 
mining factor will be how it will affect the life of the satellite. 

rhe satellite could be made of aluminum providing its velocity is kept 
low enough in the dense atmosphere. For the same reason, plastic has not 


been ruled out. However, if these fail, stainless steel can be used 


As might be expected, the different members of the armed forces want 
to get into the act with equal fervor. The result is a big squabble which 
could threaten the entire satellite program. As Dr. Fritz Zwicky, professori 
of astrophysics at California Institute of Technology, and chief research 
consultant of Aerojet-General Corp., stated: “All kinds ot jealousies and 
bureaucracies are hampering the satellite program, and there has been 
too much ‘passing of the buck.’ We are working slowly, and are not in as 
good a position as people think.” The Navy, nevertheless, has the inside 


track, with most of the work done at the Naval Research Laboratory. 
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SPEED CLIP’ simplifies assembly, adjustment 
and servicing...and saves money! 


C 
À The Westinghouse Television-Radio unit securely in place. This SPEED CLIP cuts 
/ Division, Metuchen, New Jersey, needed costs on the assembly line. And it permits fast 
a fastener to fill a complex fastening and simple adjustment of the television tuning 


requirement. Tinnerman was consulted, coils, eliminating the problem of blindly search 
and developed a special SPEED Cuir that fit ing with a screw driver for the slot of a special 


the job perfectly! hex nut 

Chis one-piece, spring steel SPEED CLIP i Find out how Speep Nut Brand Fasteners can 
assembled quickly and easily to the television help you improve your own fastening methods 
tuning coil. The SPEED Cuir, with tuning coil Ask your Tinnerman representative for details 
attached, is then simply snapped by hand into of our Fastening Analysis Service or write for 
twin mounting holes in the chassis to lock the Bulletin No. 336 


TINNERMAN PRODUCTS, INC., Box 6688, Dept. 12, Cleveland 1, Ohio 
( Dominion Fasteners, Ltd.. Hamilton. Ontario. Great Britain: Simmonds Aeroc« 
Irefor« Wale I ^ ssoires mmo ^ rue Henri Bar 


l « evalloi Seine). German icking mł AN Lemgo-i-Lippe 


TINNERMAN 
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Standard or Special 


keeping 
l i pe [c ted de M 
omparing the 
estimated 
level pment [ | ompany’s 
hieved by th erestimat 
i 


cngineel 


majority 
I 


Instances 

known fundamenta 

the methods 

ittained ( inal D ranslate the 


method mponent 


that will 
[here are alway nun le f walking 
from a starting point listant destination. The 
ime applies whet lecting 1 physical meat 
ittained 
t move in sel ng tl ys and means 
of getting to the desired obj ve is to establish 
the type of mechanism or component to be 
employed. Having established this, the designer 
tempted to keep rig] on and design in detail 
the elements req 
| grievous error 
After the designer has established the method 
by which he will get the desired end result he 
should make a diligent search to find out whether 
or not the required mechanisms or omponents 
might not be obtainable a irchased finished 
| In many instance search will be 


rewarded he ni step is to determine the 
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New Departure's Sealed-for-Life Rear Wheel Bear- 


ing is press-fitted to its seat — without need for lock- 


nuts, threads, or grooves 


NEW DEPARTURE 
134 


to weaken the shaft, 


DIVISION OF 


about > 


EPARTURE 


BALL BEARINGS 


DAN 


Á 





30,000,000 rear wheel bearings 
can't be wrong! 


'This New Departure rear wheel application is an outstanding 
example of the advantages ball bearings provide designers for 
increased dependability at lower cost. 

As proved more than 30,000,000 times, New Departure Rear 
Wheel ball bearings permit the design of simpler, stronger, more 
foolproof axle mountings . . . and the savings ball bearings 
bring in machining, assembly, and axle parts cut production 
costs substantially. 

New Departure Rear Wheel Bearings, mounted this way, elim- 
inate locknuts, threads, and grooves—never require adjust- 
ment. They are “Sealed and Lubricated for Life,” giving the 
service-free qualities that have earned them the description 
“built to be forgotten" . . . and a reputation of outlasting the 
product they serve. 


Remember— leading manufacturers depend on New Departure 
for outstanding quality and engineering service. 


NEW DEPARTURE SEALED BALL BEARINGS 
PROVIDE MINIMUM MAINTENANCE—LONGER LIFE 





New Departure offers a 
wide variety of sealed 
ball bearings for appli- 
cations of every kind. 
Full details on request. 
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Germany’s 


Amazing 


Comeback 


National recognition and application of the 
powers of education, engineering and energy are speeding 


the nation to rapid recovery, and then some. 


GEORGE F. NORDENHOLT, Editor, Product Engineering 


Never in world’s history has a bombed, burned, defeated, partitioned and ravaged 
nation staged in ten years a comeback such as that of Germany. Here is an eye 
witness account of what Germany has done and is doing, and the national spirit 
that stimulates the people to produce. Conferences and associations with German 
educators, industrialists, and engineers and visits through factories, schools, govern- 
ment bureaus and engineering laboratories furnished the facts, figures and back- 
ground of this amazing story. 

The author is indebted to Gerald W. Schroder, McGraw-Hill World News,for in- 
formation on the operation of the Max Planck Institute and the German schools. 









Copyright 1956 by McGraw-Hill Publishing Company, Inc 
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Germany’s 





Amazing Comeback 


NEWSPAPERS AND MAGAZINES are de 
scribing the amazing comeback olf 
Germany. On ten years go it Was 


commonly considered 


iccording 


that time to experts, only Dy 
miracles could Germany rebuild he 


»ombed and burned cities, her demol 


ished factories and Dlasted chemica 
| its, Even ther he would still have 
O rej € f macnil nd equi 
vent that had been confis 1 by the 
ictors Not withir l fetime W 
^ ^ Cu i i i thc I nt 
nks of indust! ind comn ce Said 
nan commentators t years 


corners of thc world Ihe slogan 
Made in Germany" is reappearing on 
south 


farm machinery in Egypt, India 


America and many other lands. Con 
struction machinery in Africa and ma 
chine tools all over the world bear the 


Made in 


stamp or the earmarks ol 


Germany German cutlery, plastics 
chemical products of many kinds, are 
finding their way to many foreign mar 


kets. What was deemed by many as 
impossible in 1945 is now an accom 
plished fact. Germany as an industrial 


nation, is now an important factor 
Her 1955 industrial production is more 
than twice that of 1937, and in tons 
of steel produced in 1955 she will rank 
third, or possibly second 


that Ger 


having 


[Ihe tremendous impact 


manv's resurgence is upon 
world economy is just beginning to be 


felt. British steamship companies are 


iving contracts for the construction 
of oil tankers to German shipyards 
Ihe German Volkswagen will soon 
be assembled in New Jersey plant. 


A partly German owned plastics plant 


is being built in St. Louis. The Ger 


Lufthansa has received a l S 


man 


franchise permitting them to carry 


freight and passengers between U. S 


cities and Europe and South American 


Ihe Hamburg American Line 


cities 


and the North German Lloyd are be- 


ing revitalized and soon again will 


have luxury liners plying between 


American and German ports and 


freight steamers and tankers carrying 
cargos all over the world 

How can this be possible? What is it 
that has 


enabled this defeated, con- 


quered, subjugated, bisected and al 


most totally destroyed nation to rise 
up out of the ashes of its ruins and 
in only one decade again become a 
power that must be recognized? 

One thing that Germans recognize 
is the essentiality of operating under 
an asset and 


a leadership. This is both 


a liability. Their downfalls of the past 
can to a great degree be attributed to 
the German trait of willingly and even 
blindly submitting to leadership that 
promised much. In Adenauer the Ger- 
mans have recognized a man who will 
fight for them, who will resist demands 


of the victors but yet is trusted and 


Germans are convinced that education is the most powerful force in the building of a nation. Here is a part of the Technische 
Hochschule Aachen. Like Cal Tech and M.LT., not much campus and no stadium. Laboratories and buildings are more important. 
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German trade is reaching out to all corners of the world — tonnage has increased 140 per cent since 1950. In the same period, 


industrial production went up 85 per cent. 








This seems to belie German prof’s complaints of shortage of lab space and equipment. iked by 
Here are students at work in the electron microscope lab of the Technische Hochschule nan who will show the way 
Berlin-Charlottenburg. The professional looking white coats have many implications. turn to norn ind 
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scientists and engineers can know the 


possible and gage the impossible in in 


dustrial production and engineering 
operations Ihe adoration of educa 
tion, the irrepressible urge to work and 


he impulsion to unite in national 
efforts explain why German industry 

Own to its present heights in less 
than a decade after the nation was a 
shambles of blasted and burned cities 
with most of its industrial machinery 


i equipment confiscated; a country 


red, split, leaderless, and facing 


nut [ 


ostile world 


TO THE VICTORS 
WENT THE SPOILED MACHINERY 


Scientific knowledge, engineering 


abilities, technical know-how, and the 































Germany 
by 
the 


work have rebuilt 


the 


will to 


Ironically, nation was favored 


the blasting of its factories and 


confiscation of its production ma 


chinery and equipment. It was a bless 
ing in disguise 
“The British and American Bombers 
did what our most courageous capital 
ists would not have had the courage to 
blasted and burned our fac- 


do They 


tories so efficiently that we were com 


pelled to rebuild most of them entirely 


new. Naturally, when we planned our 
new factories we put into them the 
latest and best ideas of our foremost 


plant and production engineers.” So 
in effect said Herr Willi Wallrodt, the 


plant manager of Schiess, the great 


machine tool builders in Düsseldorf. 
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The new Schiess 


and spaciousness. As the plant manager expressed it, “We give our men 


a 


1 
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A.G. plant at Düsseldorf is typical of the new German factories 


much window area, lots of natural light, 
a chance to stretch." 


Assembly line production of caterpillar type tractors at the Hanomag plant emphasizes the typical spaciousness and good house 


keeping of the German factories. Basically, the assembly 


operations are the same as used in American plants. 
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And he certainly did not exaggerate 


plant 


consists ol 


[he new Schiess 


spacious shops with fine natural light 





ng, the latest in artificial lighting that 
man has devised and with plenty ol 
oom tk l (eC possible good housc 
keeping." The washrooms for the shop 


nen of Schiess could well compete with 
York 


individual pol 


the finest Turkish baths in New 


City. Private showers 


celain wash basins, foot bath basins 


and also porcelain bathtubs for those 


they need a hot soaking 
When it comes to shop equipment 
u German factories are in an en 
position. Naturally, the demands 
war wore their machine tools almost 
ie point of making them useless 


At the best, they were terribly ineffi 


rl 
7 
/ 


ns, French 
English, and in a few instances thc 


most all 


Americans, and took away al 
the wartime worn out macniner\ 


lo the 


German 


Much of it was virtually junk 
victors went 
and 


production engineers first cursed 


ground their teet! and then rejoiced 


Among groves and fields in 


Braunschweig, the 


less will to work and it spells produc- 


tivity and production efficiency that 


dismays competitors 


THE CHANGED ATTITUDE 


According to an American engineer 
who has spent many years in Germany, 


the German engineers have over the 
past fifty years changed their attitude 
toward consider- 


foreign engineering 


ably, especially American engineering 

Prior to World War I German engi 
neers acted in a very superior manner, 
knew it all. No one 
After World 
War I the German engineers bethought 


that 


as though they 


could tell them anything 


themselves perhaps they could 


earn something from American engi- 


neers. During World War II German 
engineers began to realize that they 
could learn much and today they are 


seeking to learn all that they possibly 
can about American, and other foreign 
engineering and know-how 


[his is borne out by an experience 








| had in Hannover, Germany, in July 
of this year. I spent two days at the 
Hanomag plant where they manufac 
ture tractors and farm machinery. In 
the evening of the first day ] was en 
tert ved at dinner by the chief engi 
nec and two of his associates. We 
talked about design concepts and de 


And on the follow- 


sign philosophies 


ing day we talked some more about 


Bonn Republic quickly 


Institute, the counterpart of the United States Bureau of Standards, and serving both East and West Germany. 


established 





engineering design principles and Ger- 


man versus American applications 


thereof. From my friends I learned a 
lot about German design philosophies 
We swapped many ideas, many funda- 
mental concepts. 

Greatly was I 
Herr 
chief engineer of Hanomag, 
“Herr Nordenholt, | 


have not 


surprised when in 
leaving Werner 


Zarnack, 


he said to 


Diplom Ing 


me: 
that I 
much that you can print in your maga- 
that 


am afraid given you 


zine, and humiliates me because 
I and my associates have received from 
you many new and valuable viewpoints 
concerning engineering design as prac- 
ticed in the United States.” 

When 1 


Werner Zarnack had said and our long 


reflected on what Ing 
discussions, it occurred to me that each 
of us had soaked up much concerning 
the other one's engineering philosophy. 

From my discussions with Ing. 
Werner Zarnack, Dr. Kühn of Menck 
Hamburg, Dr 
Gunsser of Gebrüder Heller, and 
Works-Director Willi Wallrodt of 


Schiess others, | 


and Hambrock in 


and many was able 


to get a picture ol the forces and 


powers that are rebuilding Germany 
Io me it is obvious that the country's 
industrial activities are being directed 
predominantly by scientists and engi- 
seems to be an almost 


neers [here 


uncanny leadership directing the na- 


in 1947 the Physical-Technical Federal 
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Industry contributes much to the German education which goes down to the “grass roots.” Here is a view of a part of the 


apprentice school of the Phoenix A.G. Almost every sizeable piant operates training courses. 


Laboratory at the Physical Technical Federal Institute for testing of electrical components that are to be used in explosive 


atmospheres. 








Says a prominent German design 


took 40 per cent of the weight out 


ess 
Perhaps it w this 
hip that was responsi wr ti 
postwar establishmen PI 
[echnical Nation Ir t vi 
the German counterpart « tne 
States Bure of Stand ls. Pt 
World War ll Ger | 
Physical- Techn Impe 
tute Ihe w iquidated | 
itely after the war there was no tł 
of weights and measures 
In the United States 
there is the United State Bure 
Standards. In Great Britain it 
National Physic Laboratory 
the prew Cx VIEW the 
cal- Technic Impe te 
Impi Institute had idq 
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trom Hannover. Here etweer 
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the new modern Dudu tł 
ca lect ca Fed titut 
of the many Oulidings ievot 
particular branch o cience 
the laboratory ipparat new 
the latest des Mo f 
dred doctors, dipk 


engineer, “We cannot weigh the 
E" 


of i 


A [ t [ i [ ment 
dc I direction ts President 
Dr. Pri Richard Vi ind his as 
5 t. Director Dr. Scheibe 


[! February number of PROD 
UCT ENGINEERING w co 


ntain 

€ detailed description of Ger 
s PI cal-Technic Federal 
stitute Id di ictivities written 


1 cially for PRODUCT 
NEERING by Professor 


Views its president. ) 

Ihe speed with which Germany 
JUICKIV reorganized ts bureau ol 
standards is indicative of the decisive 
C ind energy with which basic tech 
ological and industrial problems were 
tlacked I! (sermans were well 

^ t uU M ssenti 

t th am tic industr 
i i theri re t had Oo be esablished 
vith g t t ipidit Therefor it was 
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. . but our engineers 


This philosophy accounts for much of the low cost of German machines. 


of the standardization of meas 

l ments for the whole of Germany, 
»oth the Eastern and Western sectors 
Every German engineer knows that 
he must design not for a production 
of millions of units, but for the pro 
duction of hundreds of thousands of 
units, or only thousands. Thus, the 
German designer of production ma 


chinery Knows that he must design a 


general purpose machine that by “the 


twist Of a wrist” can be made to pro 
duce, almost entirely automatically, a 
vast variety of parts that require that 
type of machining. Thereby the Ger 


man machine tool designer develops a 


machine that can produce most eco- 


nomically any one of a great number 
of different parts, the change over 


(n one part to inother requiring 


the twist of the wrist In con 


the American automatic machine 


tool usually requires new cams, new 


fixtures, or whole new ma 


perh ips l 


chine, when changing 


from produc 


one part to 


Another 


neering design is the attention paid to 


inother design 


ispect Of German engl 


new production techniques that might 
materia reduce manufacuring costs 
And conversely, Germans spend a 
'reat deal of time and energy on de 
veloping new and more economical 


production techniques. German design 


engineers. and production engineers 


take advantage of these developments 


it the earliest opportunity 






ENGINEERS IN MANAGEMENT 


Germany fully the im 


recognizes 


portance ol having € 


their industrial ofr 


though quite 


tries have an 


management that reco 


HIZCS tl C 


tialities of science and engineering 


a nation the United States seems some 


what behind Germany this respect 


With 


tion 


reference 
in the | 


between “liber ii ind “specialized 


training" with some recognition that 


both are required German englr 


[hev 


} ' 


get much of botl 


educated in the 


partly « 


this | 


| 
neers fulfil s« 
making func 
their country 


In Germany 


engineers rule o 
ind 


economists Or 


lems relating 


nology. It is 


sales managers who decide whether or 


not a welded design is to be used 


is solelv the pr 
[his partly 

in the vang 
adoption of 


new 


n )"TOCCSSCS 


Ober 


ind product 


In talking with the Ingenieur" 
prominent Ger n manufactur 
company, he said, "We 


weigh the pou 


of a 
cannot 


ing 


nds of thinking that went 


This hollow girder 

or beam of the type used by 
Menck & Hambrock 

of Hamburg is made up of 
two plates and edge spacers, 
with the plates spot welded 
at the dimples. 

It saved much weight. 
German design concentrates 
on such material savings 
constructions. 


About half of these wheeled tractors being conveyor-line assembled will be exported. 


The good housekeeping and absence of 


Tubular construction weldments 
and hydraulics figure prominently 
in the design of German machinery. 
This Hanomag power shovel is a 
typical example thereof. 





crowding is typical of most German factories. 





German designers are quick to take advantage of new production techniques such as the Croning shell molding process. Here is 
a typical foundry using it, in many respects quite similar to American practice. 


This Heller machine strikingly illustrates the application of pictorial symbols on the control panels. Instead of having separate 


signal lamps, the buttons glow upon being depressed to indicate the circuit condition. 





Many German 


in their favor. To do so, the 


into the design of that crane, but we 


do know that our engineers took forty 
per cent 
Such a 
[he 
the 


on the project 


Xf the weight out of it 


statement Imes 


speaks VOI 
had 


expenditure of brai 


top management authorized 


additional 


ns 


the top man 


Obviously I 


had a sublime faith in the 


the 


agement 


ability of take a 
healthy 
the 


management 


engineers to 


percentage of weight out of 


Incidentally, the 


that 


Structure 


top 


of company is pre 


dominantly engineers 


Anyone who studies German de 


signs of machinery will be struck by 


two facts. The German engineers have 


developed great ingenuity for circum 


venting what is 
the 


apparently impossible 


Secondly, Germans spend much 


time in figuring out how to save a few 


pounds of material 

At the Menck 
in Hamburg, 
Kühn, 


bulldozer 
the 


and Hambrock plant 
Dr 


latest design 


their chief engineer 


showed me their 


of It was a heavy-duty ma 


chine and side would ob 


rames 


subjected to heavy loads 


the 


viously be 
» he 


But 


Presumably side frames had 


made of a heavy plate or casting 


instead, the side frames consist of a 


relatively thin sheet with large diam 


eter dimples about one 


deep spaced about e 


This 


sheet of the 


inches 


inches sheet placed 


another thickness 


the 


same 
bottoms of the dimples bea 


the second she 


I he 


30) 


against the surface of 


and then spot welded to it resu 


ing construction is about per 


Januan 


factories export 40 or more per 


TF 9 


strongc 


holl 


lesio 
aesign 


op product that 


economically e 


ven 


ots. This poses many prob 


i 


ipparentiy German design 


their solution 


excels in 
American engineerir 


world in mass production 


Whenever lots are small 
becomes extremely tf 
the closest possi 


indc 


sign 


rstanding be 


and pr 


production 


nited States that is dem 


t 


effectiv in the airci 


liaison between 


duction is closer than laps 


But 


numbers, as in 


ther American industry where 


large in Amer! 


uto manutac IS IS nO 


important r example, there 


'at dea 


rt 


small parts 


f 


f 


affecting their c« 


made on automa 


COST PENALTY OF DETAILS 
Whether 


shoulder 


not there be added 
counter 

ing usua notice 
ibly the producing the 


An 


required, but 


part on 


automat machines additional 


tool may De 


the quantity 


cent of their production. This is essential for the establishment of trade balances 
German engineers develop and produce low-price high-quality products. 


jieces produced per hour 


be about the same. Hence 


an unnecessary eI 


ment is practically nil 


when only a few parts 


il pur 


[ pose mé 


detail might add 


t 


iat is why the German 


ined to study 


minute details with 


Export is the major aim 
need tr: 
Most 


more 


manufacturers. They 


ances in their favor of 


tories export 40 o: per cent of 


their production One factory exports 


about 60 cent of its production 


An 


per 


of farm machinery and tractors 


other 


the 


company exports 40 per cent of 


bulldozers, scrapers and power 
The machines go all 


That 


struction plates 


shovels it makes 


over the world poses a problen 


th 
Uldi 


of devising in 


be read in any language The 


found is 


In the 


interesting 


rooms of first-class Germ 


hotels one finds a small panel havin 


two or three push buttons, the p 


of which will call a waiter, a 


1 porter depending on which 


ressed The 


the I 
Brazilian, or 


is p problem was 
cate Frenchm 


to nglishman, 


American, any 


not read 


who could 


German 


bu ton press to get wi he 


to 
adopted was 


buttons. Ne 


The solution 


ol the 


laliZing 


porter button one sees in 


sketch of what is obviously 


carrying à valise, The maid's 





In most German hotels 

the push button panels are pictorialized 
to indicate —“waiter, maid or porter.” 
Ihe same idea is used for name plates 
and instruction plates on machinery. 


Drafting rooms in the German technical high schools can 
well be the envy of American educators. Note the curved 
ceiling to achieve uniform natural and artificial lighting. 
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Pictorialized panel 

used on a Heller machine tool. 
The operator need not know how 
to read any language and yet 

will be able to understand 

clearly the movements indicated. 


is indicated 
and a waiter 
carrying a tray 
Whether 
ton panels in_ hotels 
whether it was the pictori 
instruction and direction plates on ma the table to the left ine curve be 
chinery that came first Í n ow the button indicate )e I ENGINEERING EDUCATION 
sequence. The fact is t man en fec A high frequency rve As in some other countries, there 1s 
gineers adopted pictorialization of cates high speed. A few American ma |i shortage of engineers in Germany 


rection plates. This solves many prob hine tools use this method [his in spite the t that the Ger 


lems. It is not nece to WI e Another German innov mans use engineers only 

instructions in I y differen ngu lluminated push button which « ing work. The Nazi reign 

ages and make a great i `I j iot complete the circuit switching un much research, advanced learning 

ferent plates, with the ever presen til the button is released by taking the technical education. The war 

possibility of confusion id. perhaj nger off. If the operator discovers he ilmost all the young boys 

of even greater importance, even s pressing the wrong button he school. Manv of the best br 

workman v » illiterate that he push a reset or a stop before he ( the country and many were killed. But 

cannot read in still understand his finger off the button 1 that ay the national thirst for scientific knowl 

the pictorialized directions on e the damage that might have ! ne edge remained unslacked 

plate in pressing the wrong butto ught be German engineering tral 
Pictorialized dire is are also usec ivoided education begins in the 

on machine t e pictur eins ignal lamps are beginning to make as it does in all countrie 

so positioned with respect > bu their appearance more extensively or more is demanded of the 


tons that the meaning is strikingly ob ierican machine tools. Presumably dents all throughout their el 


vious. The table of a milling machine a e controls become more in num and high school education than is re 


planer, or other tool may be pictured ver and complication, the use of cu quired of American students. In Ger- 
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rhe national thirst for scientific knowledge remains unslacked. This view of one of the auditoriums in the Technische Hochschule 


Aachen is indicative of German attention to details as applied to education. 


nal Sschox ire strictly institutions 

1 I rr f y i > k 

€ the learning of tbera irts ASIC 
f j chr , 

science ind ppiied technology 


School years are twenty per cent long 


ind so is the school day 
In the German equivalent to the 
Americar higl scho thc teach 
either ito d I ] danc 
It is sti ‘Mme ht » SE 
s d ( t OK C 
OK H« ^ K s ned 
14 € hat tH work 
donc *chox« Iisci ne S trict I he 
teacher is truly a schoolmaster. Ger! 
mans do not subscribe to the adoration 
of the child except as praise might bc 
tru C ed S à TCW I tor perform 
ILL 
Mode il 1p us Latir o 
Greek and oth num istics ire in 
cluded some place or other in the pre 
requisites or in the engineer! courses 
At what is called the niv sity. leve 
in America ie C I neerin 
students, and the same is true in Eng- 
ind, pursue their course tirely at 
their own initiative Attendance MIS 
we not kept. There are no periodic 
quizzes) or even recitations But the 


final examinations, which are both oral 


148 


nd written, are extremely searching, 


Only 


those who have properly mastered the 


thorough and comprehensive 


subjects can hope to pass. Herr In 


genieur truly earns his degree 
In spite of the extreme hardships 
created by the war and its results, it 


th 


lly agreed that the educational 


standards in the German technological 

titutes are igain as high as they 
were in 1933 when the Nazis began 
the Steady undermining of Gel! 


manv's greatest strength, her institutes 
engineering education 
tremendous em 


Germans place a 


phasis on the value of scientific knowl 
edge. The most powerful basic science 
research organization in Germany 


nd probably the world, is what is 
as the Max Planck Society for 
Max 


was founded February 


known 
the Promotion of Science. The 
Planck Society 
6 948 in Goettingen, the charter 
twenty-six of the 


that 


including 
Kaiser Wilhelm 


situated in the 


mbers 

Institutes 
British and 
zones of Germany. On November 18 
Kaiser Wilhelm In 


stitutes in the French zone were incor- 


were 
American 
)49, the 


former 


porated into the Max Planck Society. 


PHOTO BY FRANZ MATZKOWSKI, AACHEN 


Up to now there has been no contact 
institutes of the Max 
Kaiser Wil- 


helm Institutes that were in the Soviet 


between these 


Planck Society and the 


zone of Germany 
The final liquidation of the Kaiser 
Wilhelm 


its assets to the 


Institute and the transfer of 


Max Planck Society 
was agreed upon in 1951. The aims 
and principles of the Max Planck So- 
with the Kaiser 


which had operated 


ciety coincide exactly 
Wilhelm Institute, 
for many decades prior to the war. The 
directors of the Max Planck Society, 
now numbering 35, operate under 
complete academic freedom and there 
are no restrictions placed on them as 
to either the choice or the method of 
execution of their scientific work. 

In 1949 the 


Laender of the 


eleven "states" or 


German Federal 
Republic agreed on a method of joint 
Max Planck 


Societies. 15 million DM was voted for 


financial support of the 
the institutes, to be spent by them on 
projects of their choice. 

Leadership in science and engineer- 
ing is the foundation upon which Ger- 
many is rebuilding and booming. The 
driving power is the tremendous will 
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German industry is booming again. Here is view of Hannover with the Hanomag works in the foreground. Close inspection 


will reveal some of the scars of bombings. 


and desire to work, to build, to create 
It is of the nature of a compulsion that 
stems from within, an urge than can 
not be stifled. It defies analysis. What 
makes it? The Dutch and Scandina 
vians are about the same, so it cannot 
be a matter of nationality. Environ 
ment and heritage seem to be the o 
answers 

It does not require a visit to fac- 
tories to get the impaet of German in- 
dustriousness. One sees it and hears it 
in the ceaseless work of rebuilding the 
cities. From the three o'clock June 
sunrise in Hamburg till ten. o'clock 
when it begins to get dark, one hears 
the sawing, hammering and the sound 
of pick and power shovel. Steel is 
scarce so reinforced concrete is used 
almost throughout, and the chug-chug 
of the concrete mixers is almost cease- 
less 

Ihe new buildings are higher; the 
streets are wider. In Munich they de- 


cided to widen a street twenty feet. All 


the buildings except one on one side 


had been leveled by bombs during the 
war. So the Germans tore down the 
one untouched building and com- 


mented, “If the Americans were as 


The ceaseless work of rebuilding German cities — the buildings are higher; the streets 
are wider. It is the counterpart of the activity seen in factories. 





Children playing on the street in front of these monstrous looking ruins did not know 


that they are the remains of the “Ministry of Transportation” headquarters of the 


Nazi regime. In one decade the memory of its collapse already begins to vanish. 


efficient as they boast to be they would 


have hit this building also and we 


would not have had all this work o 


tearing it down.” It is a kind of humor 
in which Germans delight 

Germany revitalized, Germany re 
armed! What does it forbode? Will it 
Even the Ger 
Nor is 


human to see beyond 


bring on another war? 
mans do not know the answer 
it given to any 
that 
are many forces developing, some for 


But here are 


the veil hides the future. There 


peace and others for war 


some forthright expressions from wait 


ers, taxicab drivers, porters, railroad 


conductors, engineers, business men 
and doctors of philosophy 

"We do not want the 500,000 man 
army. It is a move toward a war in 
Western 


500,000 would be killed by, and would 


which Germany's army of 


be killing, East Germans [he Iron 


Curtain would be the only reason, now 
foreseeable, for Germans going to war 


again but this generation would not 


go to war under any circumstances or 


for any reason Germany suffered 


close to total destruction in this last 


war. We do not want to take another 
chance We foolishly listened to 
Hitler’s promises and by the time we 
saw where he was leading us it was 
too late. . . . I served in the SS and 
the first chance I get I want to go 
. . We are build- 
ing rapidly but will build more rapidly. 
We must create 10,000 new jobs a day 


after the Russians 


for the refugees that are daily stream- 
ing into Western Germany from the 
Eastern Zone [here is an inner 
work 


that makes us 


whether we feel like it or rot. Will we 


compulsion 


get so far ahead that some competing 
nation will resort to force to compel 
us to stop producing? . . . This genera- 
tion will not fight again but what of 


the next generation?" 


THE NEXT GENERATION 


What of the next generation? I stood 
before the ruins of what was the Min- 
istry of Transportation in Munich. Not 
knowing what building it had been I 
asked some 10 or 12 year old children 
They did not 
could they know? The 
building had been destroyed before 


playing on the street. 
know! How 
they were born! The next generation 
has already arrived! Where will it go? 
Germany today is on the march. It is 
not the goose step of militarism but 
the forward march of science, engi- 
neering and industry. Will this next 
generation fall in with that parade and 
build the nation to 


even greater 


heights? Will Germany sit in councils 
of nations that will strive to bring an 
everlasting peace through good will to 
all men? Is it conceivable that a nation 
that has suffered destruction and de- 
feat such as has been administered to 
Germany would ever again submit to 
being a party to a war? That is hardly 
conceivable, but there is one highly 
disturbing situation. 

finest educated men I 
met in my travels through Germany 


One of the 


posed the question: 
“How 


people tolerate an iron curtain stretch- 


long would the American 
ing from Chicago to New Orleans?” 
“Not a 


longer than we had to!” 


My answer was, minute 
Io which he answered, "With Ger- 
many it will undoubtedly be the same, 


but the minute will have to stretch out 


until the present generation no longer 


counts. We today will not agree to war 
for any 
But I gen- 


eration not going to war if that were 


reason that is at all bearable. 


cannot visualize the 


next 


necessary, to reunify Germany." 
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O-Ring and 


Gland Design for HIGH 
TEMPERATURE 


SEALS 


Factors affecting the design of 
glands for sealing reciprocating o1 
rotary motion under extremes of 
heat and pressure, requirements fot 
seal material, gland design, lubrica 


tion, loading and surface finish. 


l. J. McCUISTION 
Rubber Pr s Div., T Parker 


Reciprocating Motion With Liquid On One Sid 


Glands for Slow Motion Rotation 
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Fig. 4—Groove should be designed so 
that the enclosed pressure closes rather 


than opens the clearance gap 


Metal Back-l p Rings 
l'eflon al 


138% fill now 


Low side of tol. -, 


temp. contraction 


Fig.5 


Fig. 5—Proposed groove design would 


take advantage of the coefficient of con 
traction to improve the seal at low tem r : i 
⸗ 


peratures. 


rap whene 


higher pressures 


“60% fill high 


1 ) ly 10 
completely. (Fig Fig. 7 side of tol Pre-ossembled Assembly 


Coefficient of Expansion 
1 Fig. 7—Standard boss tolerance permits excessive deformation of O-ring when cleara: 
One suggested design ig. 5) u 
is at low side of tolerence, and insufficient seal compression at high side of tolere 


the coefficient of expan 


Fig. 8 shows suggested boss seal to overcome deficiencies in previous designs 
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Fig. 12 Fig.13 


O-ring design intended for accumulator and other reciprocating motion seals between 65 and 325 F. Fig. 12 is an 
design with some modification of the groove shape. The V-O-ring of Fig. 13 has a teflon back up ring used as an expander. 
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Metal Seals for Moving Glands 
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Fig. 1—Bezel for Television Set. Change from stamping to required to attach fastening units. Die-cast section is 
zinc die casting with integral fastening lugs in this Syl- tapered and more rigid, and offers more opportunity for 
vania television receiver eliminated welding operations decoration. Finish includes a phosphate pretreatment. 


Redesign for Die Castings 


Design ups on reducing piece costs: integral fastening ideas, use of inserts and rib design 
to save metal cost; influence of cored holes, fillets, square corners, draft, undercuts; and 


cost potentials in flatness limitations, blanket tolerances, and surface preparation. 


PUNKI FASTENING METHODS 
Integral fastening point ften pay off in reducing 
the example shown in Fig. 1. Rivet 
die cast and staked, headed or 
zinc with greater ductility offers 
Integral rojectio1 


staking « nning arc most commonly uscd 
particularly for permanent connections. Spring 
central barbed hole are not easih 


tud; where removal is necessan 


thinner 1! tud should have flat slide to permit removal of the 
flat areas n e ! i ing with a half tu 


Studs of less than l impracti il; design 
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Fig. 2—Refrigerator Compressor Has Steel Cylinder 
Sleeves Die Cast as Inserts. Residential air conditioner 
made by York Corporation has two hermetically sealed 
compressors. Cylinder block is an aluminum die cast- 
ing with three steel cylinder sleeves cast as inserts. 
Large end of die casting serves also as end bell and 
mounting for the direct-connected electric motor. 


THIN SECTIONS AND RIBS 


SOUND USE OF INSERTS 


| he numb I 


h ging 





Fig. 4—Automotive Transmission Extension. Redesigned 
from a gray iron casting to die-cast aluminum, exterior un- 
dercuts helped to reduce material cost. New casting weighs 
only a third as much as the sand casting. Die casting weighs 
7.7 Ib; wall thickness is 3/16 in.; die has a 20-in. core pull. 


FILLETS, CORNERS, 
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inimize to 
limitations on diameter and 
short cores can the diamete1 


than i , iluminum or 
CORED HOLES n t | liameter 
In 





FLATNESS LIMITATIONS 
Whi f | 


UNDERCUTS 
EDITOR'S NOTI A current 
tor die casting conducted by the 
includes specification sheets on lit 


ig line and 


moving die part to 


walls, flatness tolerances, deptl 


pin marks ind flash ren 


er standards are in prepar 
he American Die Casting Instit 
rk 17, N. Y 
recent articles in Product Engine 


OK Issue for 1955, page D-12, "Des 


} 


Die Castings," which includes fif 


bas« plates, base lugs 
Handbook 
Castings," compares die, sand 
t ral } f isting methods and materials, and twelve 
Th r | at 


Evaluat 


PREPARATION FOR FINISH 


(ABOVE) Mop wringer bracket and 
bail ear as previously made by sand 
casting at left; zinc die castings at right 
gave lower cost, better accuracy and im- 
proved corrosion resistance. 


(LEFT) Electrical resistance heater with 
cast-in heating element: sand casting 
on right, die casting on left; fin thick- 
ness was cut in half reducing weight 
from 8 to 5 Ib. 





DESIGN 


Magnesium 
Castings 


Contribute to 


FEATURES 


ORIGINALLY DESIGNED to be 
the ultimate in low price and econ- 
omy of operation, the Volkswagen 
has achieved these aims to a re- 
markable degree. Light weight and 
relatively high payload has been in- 
corporated into all models. The 
passenger car (below) weighs 1600 
Ib and carries an 850 Ib payload. 
The “Microbus” (left) handles a 
1700 Ib payload and weighs only 
2400 Ib while a 2000 Ib commercial 
van will deliver a 2000 Ib payload. 


Directional Stability of Volkswagen 


Announcement by Volkswagenwerk of Wolfsburg, 
Germany, that their Volkswagen will be produced in a 
recently purchased New Jersey plant refocuses atten- 
tion on this unusual car. Among the unique design 
techniques contributing to its light weight is the clever 
utilization of metals throughout the unit. One out- 


standing example is the use of magnesium castings 


1 


recently described before the Magnesium Association 
by Ludwig C. Boehner, Chief Engineer. Proper weight 
distribution between front and rear axles of a rear 
engined car is a vital factor in achieving good stecring 
control and directional stability. The application of 
light metal castings to its heaviest units has given the 
Volkswagen excellent road handling characteristics. 
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THE 36 HP AIR-COOLED 
opposed-piston engine is mounted 
at the rear of the chassis and drives 
the rear wheels. The heaviest 
units of the car are the engine, 
rear axle and the transmission as- 
sembly. The overhang of these 
units at the rear of car necessi- 
tated the use of magnesium cast 
ings to minimize their effect upon 
the ratio of weight distribution be 
tween the front and rear :xles. 

Weight of the unit nown 
right) is 270 Ib, the engine «igh 
ing 170 lb. A total of 36 Ib of 
finished magnesium castings is 
used in the car. If these mag 
nesium parts had been made of 
cast iron, an additional weight of 
110 Ib would have been placed 
on the rear axle, resulting in an 
unsatisfactory weight distribution. 
The Volkswagen car has a 42:58 
front to rear weight distribution 
when loaded with four passengers 


and luggage. 


(continued on next page) 
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PRODUCT DESIGNS Volkswagen (continued) 


WEIGHT OF THE CRANKCASE CASTING 


Alt 





MAGNESIUM'S HIGH COEFFICIENT 
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TRANSMISSION 
HOUSING 


[err HALF CAST NG 
WEIGHT INCLUSIVE RISER 
WEIGHT TRIMMEC 
FOUNDRY TIME 


IGHT HALF CASTING 
WEIGHT INCLUSIVE RISER 
WEIGHT TRIMMED 
FOUNDRY TIME 


BOTH HALVES MACHINING AND | 
SCREWING IN STUDS TIME | 
+ 


TOTAL FOUNDRY AND 
MACHINE SHOP TIME 





WEIGHT AND PIECE TIME OF DIE 
AND PERMANENT MOLD CASTINGS 


MAGNESIUM ALLOY 


COMPOSITION 
ELEMENT Yo 





ALUMINUM 78-8 
ZINC 01-06 


MANGANESE 01-05 


SILICON MAX 0.3 
COPPER MAX 0.2 
BERYLLIUM 0.0005 — 0.0025 
MAGNESIUM BALANCE 


PERMANENT | DIE 
PHYSICAL PROPERTIES MOLD CASTINGS | CASTINGS 


YIELD STRENGTH, PSI 14000 — 18500 17000 — 20000 
TENSILE STRENGTH, PSI 20000 — 21500 | 21500 — 24 000 
ELONGATION IN 2.5 IN., 9 3.25 2 
BRINELL HARDNESS (500kg, 10mm) 54-56 | 60 - 64 


VW MAGNESIUM ALLOY 
PROPERTIES 





PRODUCT DESIGNS 


Conventional methods of produc 
ing animated films require hun 
dreds, if not thousands of pieces of 
artwork. Each movement is divided 
into a number of stages determined 
by the camera speed and a drawing 
is usually made for each stage. ‘This 
is expensive and time consuming; 
too much so for many potential 
users of animation for sales pro- 
motion, advertising, educational 
and training films. 

With these specific markets in 
mind, the Animation Equipment 
Corp., of New Rochelle, N. Y., has 
evolved a new approach to the prob- 
lem. Often thev found it is not 
necessary to have the individual 
characters move. Rather it is possi 
ble to duplicate many actions by 
mounting a drawing on a table and 
moving the table with respect to 
the camera, Refinements can be 
introduced by driving one part of 
a drawing with respect to another. 
For example, a scenery background 
can be moved across the path of the 
camera to give the effect of a person 
or automobile in motion. The result 
is that a film can be produced with 
only a small fraction of the drawings 
otherwise required, in a much 
shorter time and with considerable 
savings in cost. 
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Zoom control rheostat 


Hand i 
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eee wi "alita: 


IO GENERATE COMPOUND MOTIONS and produce spe ial effects, camera 


irriag in be raised or lowered at different speeds; table can rotate and simultane 


vest and north-south direction lable travel can be controlled by 
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handwheels or the tw peed components set on rheostats as shown and the motion 
it illy controlled from a master interlock rheostat. A conventional closed 
eter feedback servo system maintains precisi peed ontrol for each 


of table movement 
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PRODUCT DESIGNS Camera Stand (continued) 


ZHPUSV 
N 0c motor 


MOTION OF 450 LB CAMERA CARRIAGE must 


d. Tw | ib coun £ inside ti 











NO-PLAY MECHANISM f 


nt 
unta 





Constant Velocity Universal 
Joint Permits 
Packaged Test Facility 


Special universal joint built by Rzeppa Joint Division of 
Gear Grinding Machine Co., Detroit, Mich., eliminates 
alignment problems for Clayton Mfg. Co., El Monte, Calif. 
in connecting aircraft engines to dynamometer of pro 
pellerless test facility. 


MAJOR PROBLEN 
engine testing facilit 


transmit 


Plexiglas Used to Illuminate Washer Control Dial 


Light transmitting characteristics of the acrylic 
> > : Die-cast metal hub, 


plastic Plexiglas are used advantageously by designers 
of the latest Easy automatic washer. A uniformly 
lighted control dial has been produced which is illumi 


nated by a small, concealed lamp. 


DIAL IS MADI 
piece of clear P | |] 
Haas Co. Hul netal d t ind. dial p by 
nugly fitt ictal plat ta n completes tl ssembh Plexiglas sleeve- / 
Dial is lighted mp ci d behind control panel. Light ond-diol 
enters sleeve through outer w ind is reflected upward by 45 deg 
bevelled edge econd bev t top surface reflects rays radially 
throughout l 

Legend is pai d in whi n second or interior surface of clear 
molding. € of painted letters with Plexiglas surface inter 

| | iusing letters to reflect light passing 


x all trol markings simultat 
i J UU i i 4 < 
i Uil Al >> i it i 
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furnished by painted metal plat 
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PRODUCT DESIGNS 


Hydraulic Unit Starts Engines 


Faster Over Wider Temperature Range 


A hydraulic starting system for 

_ engines has been designed by 
Aeroproducts Operations, Alli- 
son Division of General Motors, 
Dayton, Ohio. This system called 
the Hydrostarter develops higher 
torque and more rapid accelera- 
tion than the conventional elec- 
tric starter and operates satis- 
factorily down to —40 deg F. 


HYDRAULIC STARTER mount 


" S 
BY iol ak Ta 
ossemb/y 


Accumuſoto/ 


Cranking Speed of Typical Diesel Engine 
At 80 F Ambient Temperature 


-- Hydrostorter 


AS SHOWN IN GRAPH, the hyd 


tarter cranked a diesel engine to mor 


|o s bo a | three times the speed in the first half s 
| e same engine at deg F, peaked at 29 
| — sfarfer rpm in 0.4 sec; at zero deg | 
| l peaked at 200 rpm in 0.4 s 
| ent diesel fuel and 25 per 
| motor oil has the req 
| ndex and desired lubrication 
i this fuid also meets the added require 
ly, e ments of low cost and ready availability in 
Time in seconds the field 
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Engine driven pump 


THE HYDRAULIC MOTOR 


tored in th iccumulator. which 


e à 
Overrunning ; Contro/ lever 
clutch — 


Vaive plate 


Confro! valve 
body 


«C Contro! valve 


IHE PISTON-TYPE HYDRAULIC MOTOR 


1 
everal design modifications to allow for the fluid 


opening of the control valve A spacer has been p l During fic 

next to the clutch pinion and a bleeder hole placed in tl tart of the 

ontrol valve piston; this insures that th onti 

engages the pinion with the flywheel ring gear without the 

tooth damage. The control lever actuates the control \ | 

piston and overrunning drive clutch simultaneoush | ( hrough th | 

pacer permuts the pinion ind ring gear to engage before of ho the starter motor, isolating th 
} 


the main flow ports of the conti alve piston are oj | ol re visible in illustration abov 
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PRODUCT DESIGNS 


All-Electric 

Surface Grinder 
With Low Pressure 
Way Lubrication 


Allelectric drive and control has been designed 
into the Model 824 Surface Grinder manufac- 
tured by Reid Bros. Co., Inc., Beverly, Mass. Infi 
nitely variable table traverse has been obtained 
together with equally flexible cross feed. The 
grinder incorporates a new low pressure lubricating 
system and rotary pump developed by Bijur Lubri- 
cating Corp., Rochelle Park, N. J., for a constant oil 
film on the machine ways. Design of the grinder 
was under the supervision of Walter Fergnani, Vic« 
President, Reid Bros. Company. 
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, Flexible elevating hose 
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AN AUTOMATIC LUBRICATION SYSTEM 
supplies a continuous oil film at constant thick- 
ness on table, cross slide and head ways, elimi- 
nating excess oil drip and inaccuracies caused by 
film variation. A rotary pump operates at con- 
stant pressure, as a spring-loaded plunger valve 
rides an eccentric groove on the pump shaft 
(above). As the shaft rotates, oil is drawn from 
inlet port to sweep area of groove, carried around 
for discharge into outlet line. The valve main- 
tains a constant system pressure of 20 psi. The 


feed rate ranges up to 27 cc per minute. 
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PRODUCT DESIGNS 
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completely re-tooled in a few hours has been mittently driven feed wi 
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Pneumatic Time-Delay Relays 
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(A) Deenergized 


Fig. 2—Basic functional diagram of pneumatic time-delay 
relay with delay when coil is energized. (A) Deener- 
gized position of core and diaphragm and switch con- 
tacts. (B) Energized position, after time delay has | 
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Fig. 3—Affect of needle-valve adjustment on time delay. 
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How pneumatic time-delay relays operate; 
performance characteristics; 
contact arrangements for standard and 


non standard relays; typical applications. 
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Product 


Contact Arrangements 
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d using the 
Problem: To dela: 
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Solution: 1 
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Problem: 
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Auxiliory Switch 


Fig. 4—Various types of switch and contact arrangements. Me 
chanical linkage of solenoid and central moving contact or con 
line. All 
energized position. (A) For this type of relay time delay begins 
when energized. (B) Time delay begins when deenergized. (C) 
This relay is identical to (A) except that an auxiliary sensitive 
snap-action switch has been added to provide additional switch 
(D) This relay is identical (B) 
with auxiliary switch added as in (C) 


tacts is indicated by dashed relays are shown in de 


ing functions described in text 
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Oil-pressure switch Solenoid valve 


Motor 
Starter coil 


Time-delay relay - 
Siow make -instant break 


A-c line 


Fig. 5—Slow make-instant break 
delay starting of main machine-tool drive motor until lubrication 


time-delay relay connected to 
has been applied to critical areas controlled by solenoid valve. 


Circuit is shown in deenergized condition. 


Main switch 


Starting coils 


| Auxiliary 
| contact 
j 

| | 
Main contact 


L CIUS gm mput 
A 

Two-step 

time-delay 

relays -~ 


Fig. 6—Two-step time-delay relays connected to provide sequen 


tial starting of five motors. Time delays begin when relay coils 


are energized. Circuits are shown in deenergized condition. 


Table II 


and Contact Arrangements 


Relay Operating Functions 


Arrangement 


SPDT 
DPDT 
SPDT 
DPDT 
SPDT 


Double Break 
Single Break 
Double Break 
Single Break 
Double Break 


Instant bre: 
Instant bre: 
Instant make— Slow break 
Instant make—Slow brea 
Slow make— Instant bres 
plus instant break 
make contact 
Slow make— Instant bres 
plus instant break 
make contact 
Instant make—-Slow break, 
plus one instant-make contact 
plus one time-delayed contact 
Instant make—Slow break, 
plus one instant-make contact 
plus one time-delayed contact 
Two-step delay or 
momentary impulse 
Two-step delay or 
momentary impulse 
Instant make, tw« 
or momentary impulse 
on drop out 
Instant make two-step delay 
or momentary impulse 
on drop out 
Adjustable delay in both 
directions— make and break 
Adjustable delay in both 
directions— make and break 
Slow make, proportional break, 
and remake 
Slow make, proportional break, 
and remake 
Approx. equal time dela 
both directions 
make and break 
Approx. equal time delay 
both directions 


make and break 


Slow make 
Slow make 


DPDT — Single Break 


SPDT — Double Break 


DPDT —Single Break 


SPDT —Double Break 


DPDT —Single Break 


SPDT —Double Break 


step delay 


DPDT Single Break 


SPDT- - Double Break 


DPDT - Single Break 


SPDT Single Break 


DPDT Single Break 


SPDT-- Double Break 


DPDT Single Break 
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motors sequential] Time delay when relays are 


energized. Diagram shows the rcuit in deenergized 
condition 

When main switcl closed, starter coil of motor 1 
ind relay coil TDI are energized. Motor I starts up and 
it the end of the desired time delay, say 20 s the 
iarv contact of TD1 clos 
motor 2. At the end of an 


ontacts cl "sq 


uxil 
energizing starter coil for 
idditional 20 sec the main 
tarting motor 3 and energizing the 
relay TD2. In similar 


ł ind ) 


|i machin ol in 


relay < 
coil of 
I D2 repeats the cycle, 
details of 


ition and a 


second time-delay fashion 


starting motors n sequence 
Fig 7 shows vhich l roll 


forming opel trimming operation. arc 


tially ti 


sequen 


f 


ned DV using two pneumat Inn delay relays 


MORE ABOUT CONTROL COMPONENTS—FEarlier articles 
on the selection and application of relays and control components 
“Safety in 


193, describes 


for motor control and automatic control function 


D-C Motor 
systems for preventing injury to personnel, mechanical damage, 
Magnetic 


Controls,” in December page relay 


and fire from overheating Amplifiers", August 1955 


page 129, discusses the advantages and limitations of magnetic 


amplifiers for switching, voltage control, and current control; 


presents à critical evaluation of input signal requirements, pow- 
er output, and response time in relation to the performance of 
rheostats, variable transformers, relays, vacuum tubes, gas tubes, 


and rotating amplifiers. "Pilot Control Devices", May 1955 page 
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187, explains how initiating, selecting, and interlocking func- 
tions can be performed by manual or automatic switches. Basic 
pilot-control devices for automatic control are described, and 
data on current ratings of standard devices are included. “Motor 
Overload Relays”, January 1955 page 177, presents a funda- 
mental approach to the selection of the proper types and ratings 
of bimetal thermal overload protection for electric motors 

A special report, “Mechanical Components for Automatic 
Control”, September 1954 page 169 is a comprehensive discus 
sion of the characteristics and applications of rotating mechan- 
ical components often required in automatic control systems; 
article includes extensive data on various types of electrically- 
"Air-Electric Relays Link Pneumatic and 
Electric Control April 1954 197, describes the 


operation, types, and application of electric-pneumatic relays for 


actuated clutches. 


Systems , page 
circuits and pneumatic electric 
Also, “Circuits 
April 


contactors as con 


electrical control of 
relays for pneumatic control of electrical circuits 


and Applications of Contactor Control 


pneumatic 
Devices”, 1953 


page 204, describes the use of relays and 


trolling devices; typical applications described: speed, voltage, 


and temperature control 


Fig. 7—(A) Special machine used for roll-forming and trimming 
top bead on cone used for shield over base of airport light 
relays, located in control box on side of 
operations. (B) 
right 


Pneumatic time-delay 


roll-forming and trimming 
Idler roller at 


unfinished top cylindrical 


machine, control 


Cone in position for machining is driven 


forward by cylinder to rest against 


section of cone. Power roller and cutter assembly at top moves 
down into position for roll-forming operation. (C) Power roller 
moves from center of cylindrical portion outwards, rolling metal 
over idler roller; time-delay relay times duration of rolling op 
eration. At end of this period power roller lifts, cutter at rear 
moves in to trim rolled flange; second time-delay relay controls 


length of trimming period. 


Rollad and 
trimmed edge 





a, b,d follower guide dimensions, in. 

3 distance from cam center to fol 
lower arm pivot, in. 
force at end of follower stem, Ib 
acceleration force, Ib 
total travel of follower, in 
angular mass moment of inertia, 
in.-]b-se« 
length of follower arm, in. 
cam speed, rpm 
normal load between cam and 
roller, lb 
cam shaft center 
work load (force on cutting tool, 
gas force, frictional drag of ex 
ternal forces, etc.), Ib 
radius measured from cam shaft 
center to follower roller center, in. 
minimum cam radius, in. 
counterbalancing spring load, Ib 
torque on swinging follower,in.-Ib 
acceleration torque, in.-lb 
maximum cam shaft torque, in.-lb 
follower displacement, in. 
tota! dead weight of moving parts 
of cam system including weight of 
roller and stem, lb 
pressure angle, deg 
cam angle, deg 
angle between follower stem and 
the vertical, deg 
coefficient of friction between fol 
lower and guides 


PLATE CAM DESIGN 


... evaluating dynamic loads 


i le ins in tl chanism and buckling of the fol 
M. KLOOMOK and R. V. MUFFLEY a E E ee 
latornational Business Machines ‘Cor ver stem. It is also used to determine the normal load 

N between cam and roller using the following expression 
AFTER THE PROFILE and th f Y ntativel loped in Part II of this series (May 1955 


termined, the corresponding dynamic loads in the cam 


ystem are calculated. This information is used to ] : Fb n 
: z ‘ ‘ — 
dimension the linkages, el lower, (3 " u^d) sin a 
determine the torque on th m sha ind (4) compuk 
] Eqs (1) and (2) are valid at any point throughout the 
mn ic rta 
i ! 3 motion. If a linkage is used between the work load and 


Loads in a typical radi ım -follower system are ind 
ted in | : , ae cam stem, the value for P should be computed to include 
cated 1 ] . "rt ) ui id * TOHON ris the 


the maximum stress 


4] 


: ie mechanical advantage of the linkage. Generally, for an 
esultant of several fo ( iding fri n forces . R 5 J? 


xploratory or rough calculation the values of P, S, and a 


$ 


iken at the point of maximum acceleration while, for 
The vah n be tly t e it load the maximum value is used. By using amaz, even though 
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CYGLOIO — HARMONIG POLYNOMIAL 
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: 50 
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Totg 250 Totoi 250 Tota! 250 
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Ib 150 Ib 150 ib 150 
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50 50 Sor 


o o o 
8 ,deg 8, deg 


Fig. 2—Effect of various cam profiles on pressure angles and forces. 


Previous articles of this series describe three basic steps in cam design: Part I— 
Selecting the cam profile (February 1955, page 156); Part II—Determining the 
maximum pressure angle (May 1955, page 155); and Part III——Calculating the 
minimum radius of curvature (September 1955, page 187). This article evaluates 
the loads in a cam system, including the effect of weight and frictional drag of mov- 


ing parts, spring loads and pressure angles on radial and swinging follower cams. 


not usually oc’ urring at the ] ünt Of Id ium el tion, Sample Calculations 


1 more conservative design is 


11 


not this procedure will give 


pends on S and P which arí 
mum values at other cam angle pi 
effect of different cam profiles on a, 
total force characteristics arising. froi 
spring forces only. Force P can be added 
force if known. 
Ihe alternative to an approximate 
force analysis over the entire acceleration 
rise, which can be done either analytically 
tally. In such an analysis, N and F are both plotted against 3 (60) (1000 
B because their maximum values may not occur at th n (360 


point. i= 20 millisec 
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Point of 
interest 


Cam follower 


— 


Fig. 4—Swinging cam follower system. The cam is used in a 


punched card feed mechanism. Timing diagram is shown in 


Fig. 5. Displacement y refers to the point of interest 


, 


F, maximum inertia force, by locating t 


1.5 on the obtain 


20. W 
] 


nomogram in Fig. 3; 


3. Determin P Lhe 


primarily friction 


0.5 0.23 Ib 


+. Determine S, 
to prevent the follower from jumping off the cam at any 
| 


spring load. S must be large enough 


time and therefore should be greater than the combined 
Point of 


! 1 ; 
vidal profile is at the 3 


maximum acceleration and friction load forces 


maximum deceleration for a cyck 


position (y 3 h). 

> F, P W 
170 — 0.23 
180 1b 


COs ¢ 


S 
S 30.866 


S< 


} 


Some initial desirable during the dwell 


ivily 


spring tension 1$ 


in the retracted position to supplement and to as 


sure that the roller will stay on the cam despite vibration 


As the initial tension is increased, the spring rate is de 
5 


l 1 1 f 
creased to keep the same spring load at the 4 position. This 
the fatigue life of the spring. An 
however, in the spring load at the 
+h 


irbitrarily 


INCTCAaSes mcrecase 1M 


initial tension, eases 
point of maximum acce leration, y 
initial of 90 Ib is 


90)/(3 


1.5 


For this prob 
selected, 


80 \b/in 


210 Ib, and 


lem, an tension 
giving a spring rate of (180 


Maximum spring load is 90 + (80 


Fig. 5—(A) Timing diagram for the swinging follower cam in Fig. 4. 


the ratio of minimum to maximum spring load is 0.43 
Ihe value of S is calculated at the } position (point of 
maximum acceleration) as 90 + (80) (4) (1.5 120 Ib. 
5. Determine F, the follower force, by using Eq (1 
F = 3(0.866 170 120 
6. Determine N, the normal force on the cam. Pressur 


] 
thc 1 


0.23 - 293 Ib 


ingle at point can be determined from a 


thc 


cam or estimated by inspection of Fig. 2 
5 I8 deg 
From Eq 


: = Li i : 120 Ib 
6)(0.95 2)(0.15)(2) + (0.15) (6) 0.15 1.5 

Review: A number of approximations have been used 
in these calculations. If roller loading is late: 
» 


found to be critical, one or more of the following ste] 


Cam OI 


taken 
a) Refine 


throughout the stroke. 
D Reduce 
1 


spring force at 1 
to 363 Ib 


can be 


calculations for a more accurate pictur 


initial tension of 


point 


counterbalancing S} 


time 


if possibl 


size Of cam 


reasc 
Swinging Follower System 


Ty! 
(TI 
er but involves the additional step of 

yf inertia, J. Design l 
4, part of a punched card fee 
inism, illustrates the technique. Functional 


ire shown in the timing diagram, Fig. 5(A 


yproach is similar to that described for a radial 
leterminin: 

ingular moment 
bail assembly, Fig 


requirement 


: displ icement 


y refers to motion of outer corner of the bail, referred to as 
Rotational machine speed (corre 


1000 


the “point of interest.” 


sponding to the timing diagram) is rpm. Basic di 


mensions are shown in Fig. 4; it is desired to determine 


Estimated spring force, S 
Length of follower arm, | 
Location of cam center, 0 
Minimum cam radius, R, 


Thickness and material 
Radius of follower roller 


ot cam 


SOLUTION 
First step is selecting suitable motion curv 


requirements of timing diagram. Ac 


Oo 
360 


Angles 8), and 3, are to be determined. (B) Trigono 


metric relationship between angular and vertical displacements of follower. 
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a lings, E 
ccurs at D, the 
section CD 


discussed in 


the counterbalancing spring i 
Maximum deceleration 


part of half-harmoni 


hy 
l ing to 


(60) (1000 
000 (360 
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n AB DI | v tl nethod 
l hec maximu | [101 rque for AB 
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ibove 
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ot the 


extended as far as nt 


more 


springs 
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ipproximatel A 


Ihe springs are not 
pring torque will more 


value can b ilculated torque 


1 1 1 P 
«acci piu spriil rq .; 19 


May 


Or maximum 4 
1 45 


one-half a , Or Z 


40 


cos 23 deg 


= 29 |b 


Maximum torque T”, on the cam shaft can 
n the following equation, also derived 


V H sin a 
nding to N 


(2) 


vhere h is equal | 1 h, and 1.5/2.5 is the leverage ratio 


| nus, 


Having evaluated N and T’ 


; 
f the cam system are selection o 


] 


ilculation of the cam surface sti 


ed in the next pa 
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In addition to the suits, Mr. Bausenbach 


ll the profits received by the company—Applied Design 


Co. and Adcon Corp.—f 
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Estimating 


overnment 


Contracts 


Guessing at material and 
manufacturing costs for gov- 
contracts in- 


ernment may 


volve serious losses. A pre- 
cise procedure is suggested 
with accounting sheets which 
provides estimates of mate- 


rial, labor, tooling and over- 


head expenses. 


M. 4 PHILLIPS Vice President, Ruffe, Inc 


Tue Derense DepartMent of the United States is a very 
attractive customer for a large segment of 
dustry 


bv every 


American in- 
Many concerns strive to get government business 


h] 


conceivable means often even courting bank 


ruptcy ind competition under these circumstances is 


tough. ‘he margin for error is small because specifications 
are precise and profit is limited. Precise and complete 
estimating is imperative if serious losses are to be pre- 


vented. 


Ihe following examples and Fig. 1 illustrate the 


competition faced by many contractors 


EXAMPLE NO. | 


Bid request was made for approximately 74,000 fire 
bombs. Many companies made estimates and bids on this 
order as it represented about $7,000,000 of business. ‘The 
successful 
$77.00 


bidder offered a unit price of approximately 


each. A complete and precise cost analysis of 
required materials (quotations from at least three sup 
pliers) established that the cost of raw materials and put 
chased parts was $62,4213 per unit. Labor costs brought 
the price to $78.0203 per unit. Assuming an over-all 
operating overhead of 50 per cent of the labor cost (which 
is low for government work), and allowing for a minimum 
of production tooling the cost per unit would be at least 
$87.00 with no provision for scrap or rejects by govern- 
ment inspectors. 

Difference between minimum possible cost of $87.00 
and the bid price of $77.00 represents a loss of $740,000. 
he tragedies in this case are: the successful bidder is not 
worth any where near $740,000 and will probably go broke 
before completing the contract; the Defense Department 
will not receive needed material; many reliable concerns 
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who had spent considerable time and money to prepat 
lh 


responsible bids will continue to operate at a loss du 
lack of work 


EXAMPLE NO. 2 


Bid request was made for a large number of structural 
steel units in which the exact amount and types of stru 
tural steel members were specified on the drawing. Since 
the tonnage of steel was large, mill prices were obtained 
from three steel mills. The price of material delivered at our 
factory door was more than the price offered by another 
bidder for the finished article crated and loaded in freight 
cars. The optimistic contractor who received this contract 
obviously expected to fabricate the units, paint, pack 


crate, make tools and run the concern for nothing 


Estimating Procedure 


A bid proposal should be completely studied to estab 
lish the exact requirements to be met, including applicabk 
specifications covering qualification and test sampling 
production testing, preservation and packaging require 
ments, etc. This is a time-consuming and dull chore, but it 
is imperative if accurate and complete cost estimates ar 
to be prepared. 

A Detailed and Summary Parts List should be prepared 
of the item to be priced. The form shown in Fig. 2 (top 
has been found very helpful for this and other summar 
cost purposes. 

A Summary Cost Sheet should be prepared to insur 
that all items and all costs are included 


Fig. 2 (middle 


represents one possible form that serves this purpose well 
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A Preliminary Operation Sheet should be used to estab 
lish how to make each part, machine and tooling for each 
operation, time required for each operation, and condi 
tion and amounts ot material required for the total number 
of parts to be fabricated. Fig 


able form for this purpose. 


A Summary Materials List consisting of both raw ma 
terials and purchased parts should be prepared from the 
"Detailed and Summary Parts List" together with the 
“Preliminary Operation Sheets." This Summarv Materials 
list can be given to the Purchasing Department to obtain 
prices and probable delivery schedules. Since 


terial prices and deliveries can be readils 


bottom) represents a suit 


accurate ma 


obtained, it is 


PALLET RACK - 
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Bureau 


TOP VIEW 
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lease. No. 298 


Coat threads with onti- 

seize compound, see 

navy dept. spec. 52-C-19 
` 


unwise to guess at such data, especially when prices and 
deliveries of materials fluctuate from time to time. There 


work on material costs. 

should be 
based on predicted delivery of materials, 
time and production capabilities of tools available or pro- 


need be no guess 


established, 
estimated tooling 


A projected production schedule 


posed. Based on this production schedule, and others in 


effect or expected, the operating overhead of the company 


can be apportioned among all projects to establish an 


iverage monthly overhead cost to the bid proposal. Por 
g ; pro} 


tions of existing overhead expenses already absorbed bi 


existing contracts may be deducted from the total, and thi 


balance charged to the new bid proposal 


STEEL 
FOR-ONE-UNIT 
DESCRIPTION 
222» Vu ANGLES 8 w, 


inane n AMES. + — Lone — 
lx1-) 3n ANOLE, «-9x Lone re 


Va" » aX ^ar sf s -7^ une 


2 
` 
B li 
8 [UA = Me FLAT STEEL, + — | TONG. 
51 


$e bours ~ K" LONG So MEAD » 65 m 


XX. —————— 


PLAT FORM 


ALL -WELD COnsTRUCTION 
Cunp SMOOTH WELDPD FDOES 


"orto 
(wo BRACUS 


1 QwM'RUCTEP OF 123244 *". amei DI wb 
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w Paonr Of RAcK) 

B ALL HOLES & UPRIGHTS ROTTED Ux iue, Te DETER. 


4 PONT OMG CORT RED LEAD AND One wif COAT OF 
Maniva Navy GRAY, NO. z0 


Fig. 1—Two examples of govern- 
ment contract bid proposals. The 
steel pallat rack (above) was es- 
timated at a unit material cost of 
$40.87 not including scrap allow- 
ance. The lowest bid was $35.37 
each FOB The spring 
buffer (left) had a low bid of 
$3.40 each plus $2470.00 in tooling. 
Material cost was estimated by the 
author at $4.37 each to which must 
be added labor, tooling, 

freight, overhead and profit. 
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The major portion of over 
head expensc 1S relatively 
fixed in an established manu 


facturing concern regard 
of how much direct labor E DETAILED AND SUMMARY PARTS LIST : 

um T | Allowance |Allowance 
expenditures uc involved. [Part Part Quantity | Quantity Req'd |For Gov't for 
large [Number | Name Per Assy. | For Contract Testing Scrap etc. 


dig 


Iherefore, when a s S | 
125638 | Brkt Assy , C 34 >» 
|} 38625| Casting a 33 
being used the percentage ot | | * i 
| g I [ Lag AN4-4A| Bolt a2 


umount of direct labor is 


overhead is proportionately 
low A wise estimator will 
endeavor to establish maxi- 
mum rates of production pos 


ble so as to reduce the i ETAIL COST SUMMARY SHEET 


SID 
| | I [Unit | Total | Te 
umount of overhead expense Part Part T Unit Total | Labor | Labor 

1 ian E ^ d le " 
to b ipportioned to each lumber Name ty ! Material Cost|Material Cost|Cost | Cost 


item produced. If a bid x . 


— 4 — > 


28638 |Brki.A — — — — 245.43 V8 
3862S |Cas! ; $ 3.2505 $ 5038.2150 |®.o600 |$ 93.00|3 650 
quest calls for a monthly lAN4-4A | Bolt 9 .0323 [9 503.7500 | 

schedule of 2500 units per | 

month, and the monthly 


overhead expense chargeable 


‘5 


\ } ? $ () 
to the new job is $25,000, | PRELIMINARY OPERATION SHEET 
the unit overhead charge for 
k ——— A PART NAME # BRACKET PART NUMHER=#125638-2 
ich item would be $10.00 | I [Time of | 
Machine [Operation Labor Tool 
Description of Operation | Tool Used Per Pe Cost/Pc | Costs 


+ 


If, however, it were possibl 
to produce at a rate of 500( ua | Blank }osT Biss 1a mm. |%.0030 |%a00" 
units per month, and it i —— fot Grate) - am 19-0008 | Ome" 

s = : : : nod Somm|*.o!so * so 
not forbidden by the bid Spray r _ «70 wm] 9 . 0210 g 


request, the unit overhead 


harge for each item would 
45 min 
MATERIAL * 


c.R.S. Sheet 5 03$ x 18° x144 site sheet = copes sheet 


be approximately halved 


Proper determination and 


ad de 2d 
ipportionment of operating | Bioe PCS. vee 3) sheelsse 37 los @12/b+ 4/0044 


oo or 4.0524 per piece 
overhead requires  accurat —— PUR 


data on existing overhead 


; well as good judgment and 
nsiderable fo: 


Fig. 2—Sample estimating sheets on which each part's material and 


labor cost may be estimated and totaled. In addition a summary 


naterials list can be made up for purchasing department information 


issume that they be absorbed by mean 


ipportionment over projects in exist guide on performanc 
in only result in jus miscalcula 


here recommended tak: 


j 
ind possibly bankruptcy l | amount, but the cost 


Total cost is established by summarizing all items of he justined equn lent of 
cost from procedures above described. This would be th ur | 
um of: materials costs, direct labor costs, operating ove: 
head costs, and tooling costs. If the bid specifies FOB 

stination, the freig per unit must be added. Sel 


price 1S ¢ l 1 Di ide g ( irei pro 


| 
unit cost 


im bed 


r Other regulations. The profit figur 


to 10 per cent of the total cost or portions i ( irgets for costs and schedules can b: 


1 
| tah] 


Some companies charge a profit on direct labor and over hed and policed to insure maximum 


head costs, others on all costs except tooling, and still performance and costs. Standard cost accounting 
others on all costs. No matter how precise ura | would have established cost on eacl pat For 


ost estimate mav be, it is still 
illowance must be made either by deducting ro vstem of records is immediately available and th 
idding a contingency factor intenance of these records during the life 


predicted profit or | 
Good estimating should be accurate wo per provides necessary records for reneg 
t purposes as well as guidan 


cent and good cost control | insure this bv using men 
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Hoisting and accelerating 


S 
i 


ÈM = Far * mor * Ia*F,r* mgr 


I 
| 





Ia 
F, =mo + —— +Fretmg 


25 


w 
Fa =mot 


gn? +Fr+ mg 


(1) 


Table l- Force Equations 


Hoisting ond decelerating 


EZMo* F,r*mor*Ia - Fr - mgr 
F, * mot la p- mg 


wRo .. 
Fh =mo+ “ore ~Fr-mg 
(2) 


Lowering and accelerating 


Z 


Ia 


EMg *F,r = mort lat Fyr~mgr 
Fp = mo+ 12 4 Fe- mg 


WR2o 
Fy = mot gr? * F^ mg 
(3) 


Lowering ond deceleroting 


EMo= Fyr *mor*Ia-Frr* mgr 
Ia 
F,= mo* unt mg 


WR?a 
F, = mot -R*m 
h gr? f g 


(4) 








Because the acceleration and deceleration of a hoist follows the same basic 


equations that apply to all machines with high inertia and heavy starting loads, 


this dynamic analysis is a useful guide when designing for... 


... Minimum Inertia 


IN HOISTS, as in other types of equip 


+} f 


ment, one or more of the following 


nditions mav result if the inertia of 


prime mover and transmitting machin 


I 
nol cept t 1 minimum 


— lossdis 
during accelerati 


Sluggish and |] 


ot control system 


Loss of power 
J 


clerating 


espons 
i 


creased time per operating cycl 
f 


Excessive Weal Ol 
Schematically, the 

hoisting equipment can be represented 

by a mass suspended from the rim of 

rotate it as 


The mass will 


elements 


mechanics of 


1 flywheel, tending to 
is shown in Fig. ] 
move when torque is applied to the 
either thc 
hen, to evaluate the over 
all inertia effect of the 

} 


the inertia of each 


flywheel by load or prime 
mover. 
mechanism, 
rotating element 
must be referred to the center of the 
flywheel, which 
hoist shaft 
evaluating WR? for each part and 


of the 


corresponds to the 


drum This is done by 


multiplying by the square 
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speed ratio between it and the drum 
shaft Ihe 


mover can 


torque 


be referred to the 


applied bv the 
prime 
drum shaft by multiplying by the in 


erse of the speed ratio 


Force I quations 


th 


for applied and inertia 


be derived by using the 

vwheel schematic diagram, 
2, and taking moments about th« 
of the flywheel 


ven by Eqs (1) to (4) in 


Ihe results are 
lable I 


[hese equations can be summarized 


bey 
CChICI 


WR a ; i 
F, = ma + : i F; t mg H3] 
g 
he signs, positive or negative, foi 
friction force F, and load mg depend 


upon the condition of motion. Eq 

5) applies to all conditions encoun 
tered during a complete hoisting cycle 
For example, to find the lowering ac 
celeration under the influence of grav 


ity, the applied force of the prime 


mover is omitted and Eq (3) becomes 


mg F, 
WR 6) 
gr 


mn 


Ihe momentum which the load 


can attain is a function of the moving 


WR'/gr, and the 


5 


masses, velocities 


of these masses. The impulse force 
of the load on a relatively stationary 
object, I 


thesc 


, depends upon how quickly 
velocities can. be made to 
that is, thc 


deceleration 


change, instantaneous 


l'or hoisting 


WR a 


( 
j 


mg + F, 7 


lor lowering, the cable will buckle 
at the first instant of impulse, and 
the total force of impulse will be 


F; = mg Tt ma ^ 
I'he maximum cable tension T oc 
curs when the load is being raised and 


accelerated. From Fig. 2, the summa 
tion of moments and forces about the 
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Fig. 1—In hoisting machinery, the effort is usually supplied by either an engine 
or electric motor. A reversing prime mover (A) transmits torque to a hoist drum 
through gearing. If prime mover is unidirectional, (B), a clutch is used to engage 
or disengage it from drum for hoisting, while lowering is done by gravity. 


Fig. 2—Equivalent system for hoist- 

ing machinery. To simplify solution 

of the dynamics problem, inertia 

and torque of all elements are re- —— - 

ferred to the drum shaft, by multi- E — it 

plying by the square and inverse of mass of load = L/g 

the speed ratio, respectively. ' equivalent weight of flywheel 
applied equivalent instantaneous 
force of prime mover 
frictional force 
instantaneous acceleration or de 
celeration of load 
angular acceleration or decelera 
tion of drum 
equivalent moment of inertia at 
the drum WR'/& 
equivalent radius of gyration of 

60 70 80 flywhe el 
wr? drum radius 
mg ma inertia force of load 
Ix inertia torque of flywheel 
Fig. 3—Effect of inertia mass on lowering Iz/r inertia force ol flywheel 
acceleration for five values of drum radius. WR a/ér 


SYMBOLS 


Lowering occelerotíon, o, ft/sec* 


flywheel center and |] EXAMPLE: mg 1000 Ib 


lent WR? 50.000 ]b-ft*: 
dia 3.0 ft 

Required: Maximum lowering a 
celeration and the required force to 


decelerate the load at the same x 
lo calculate T, these equations can Fffective hoist performan 


be solved simultaneoush Solution WR’/, 50.0 terial handling equipment 
Che effect of inertia in the hoist 1000 50 from which a 1.31 dehnite maximum pull l 

machinery can be derived from Eq ft/sec’. Neglecting friction, Eq (4 lationship. Next to th 

6 Neglecting friction, the lower l 


ing acceleration under the influence 
of gravity becomes 1000 (1. 50,000 (1.31 


32.2 32.2 (1.5 


) Comcs 


1000 1945 Ib 


lhe lowering acceleration 


3 ft/sec? by decreasing speed-torque relatio 


Curves in Fig. 3 are plotted for increased to 
five different drum radii. ‘They show WR'* to 30,000 or by increasing drum | inertia; 
the various accelerations for differ diameter to 4 ft quirement; and 
ent ratios of equivalent WR* at the It would seem, therefore, that th« requirements 
flvwheel to the load. Also, thev illus drum diameter. should be as large a 1 high shaft 
trate the effects of drum radius, inertia possible to decrease the over-all gear torque. It is 
of the machinery and the load on the ratio, and thus reduce the loss of eduction gea 


lowering acccleration energy to the rotating mass. Howev« pecd-torqut 
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Electrohydraulics 
in Machine Tools 


Last month the basic electro- 
hydraulic system was described 
with its advantages as a machine 
tool design philosophy that 
offers many and varied oppor- 
tunities for faster and more con- 
venient production control. 

This month specific Gebruder 


Heller 


Each 


designs are described. 


of 
slightly 


type machine tool 


makes different de- 


mands on its control system. A 
production milling machine, a 
large planer-miller, an automat- 
ic lathe and a special machine 
for machining crankshafts pro- 
vide examples of the versatility 


of electrohydraulics. 


A. DÜRR 


Nir gen 


PART II—APPLICATIONS 


MACHINE TOOLS may be roughly divided into the 


purpose type; which are broad in application and may be 
manually or automatically controlled, the 
type; adapted to mass production, automatically con 
trolled, and often multi-stationed. With electrical com 
ponents from modern communication tech 
niques for control, and hydraulic components to provid 


the muscles, speed, accuracy, and 


ind special 


borrowed 


] 


fety ma ichieved 


n both types 
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n 


milling machine, knee type, with electrohydraulic system 


General Purpose Machines 
A machine much used in job and production work is 
the knee type milling machine. This machine strives for 
highl the 
utput. The production milling machine shown in Fig. ] 
of unconventional design. It is remarkable for the 
cutter drive 


effective 


$ 


versatile application, often at expense of 


inti-vibration 


and 


frame construction, 


with high t 


hollow 


insmission power, ibsorption 
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Knee bracket 


pi 


Hydraulic clamping 
P system 


^ 
* 
»* 


Fig. 2—Diagram of electrohydraulic system for milling 
machine of Fig. 1. HM—hydraulic motors, M—solenoid 
valves, MV—relief valve, RP—regulator pump—AV— 
drain valve, N—cam switch, E—high speed advance. 


Fig. 3—Automatic lubricating system, HM; . . . HM,— 
pressure impulses from hydraulic motors, ZP—gear pump, 
Zı . . . Ze—counters, P; . . . Ps—lubricating oil pump. 


numbe 
un te 
zero-sett 


omnmen«ct 


conti 
— " 
mntrolled manually with 


ramming as desired An incli 





Fig. 4—Operating panel with pushbuttons for 
motions and speeds of milling machine. 


For automatic control a multicam switch is provided 
for each direction of motion. With this switch a pre 
table location will be automatically 
when the switch has been actuated. 


selected reached 


Programmed control provides for an entire sequence 
oi such motions. Three basic units have been devel 
oped to serve this function and are interchangeable on 
the basic machine. The three units differ in complexity, 
automaticity, and number of operations which may be 
sequenced. ‘The simplest can control up to ten phases 
of program and must be preset manually. The most 
complex is intended for modified 


infrequently mass 


production. 
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Fig. 5—Planer-miller with electrohydraulic sys- 
tem, three milling heads and pendent control 


Copying control provides for machining of irregular 
shapes from templates or 
smoothly Additional hydraulic fixtures for revolving 
ind tilting platforms or other attachments may be con 
nected to the hydraulic 


Electrohydraulic 
or similar 


patterns accurately and 


svstem 


features can be applied in the same 


tools. Thus thc 
planer-miller shown in Fig. 5 also has a hvdromechanical 
feed drive for the table as well as for the spindle and 
transverse movement of the milling head. 


includes 


manner to other machine 


This system 
pumps, solenoid 
valves and hydraulic locking mechanisms for moving parts. 

A sectional view in Fig. 6 shows the simple design of 
the feed unit for the table. Since an operating station for 
such large machines is subject to frequent changes of 
location, the entire control is mounted in an overhead 
traveling cabinet (Fig 


hydraulic motors, regulating 


[Io facilitate change of spindle speeds in varying job 
production, th« 
with 


gearing in 
clutches. 


this machine is equipped 


magnetic The entire communications 


current control system for the large electrohydraulic ap 


paratus is contained in one control station similar to that 
of I ig. 5 It 
each milling head (speeds, hydraulic system) and one for 
platform drive (high speed, feed, feed adjustment). All 
control mounted on 


comprises nine standardized units, two for 


units are a hinged chassis using 
multiple knife-contacts. The whole wiring system em 
plovs the same convenient connection means 
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Fig. 6—Cross-section of hydraulic feed unit 


Fig. 8 (Right)—Control station of transfer ma- 


chine with interchangeable standardized units. 


7—Cabinet for remote control of planer-miller 


General Purpose Automatic Machines 


By appropriate application of the electrohydraulic 


principles its has been possible to revolutionize produc 


tion on automatic machines as well. Pertinent principles 
understood from the following example of an 
lathe 
For setup purposes and to machine singk 
manual Fig. 9 


sions, the upper with numerous push buttons, and below 


may be 


iutomatic with electrohydraulic system 


parts, 1 


control is necessary. shows two ver 


| simple arrangement with few control elements. The 
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control system also includes th 


10), a simple step switch with 


manual 
selector (Fig. 
corresponding to the spindle speeds. The knol 
to deliver a control impulse [he rela 


that 


ixially 


ranged ill maneuvers for starting 


down the spindle, releasing the clutches and 


the speeds can be carried out with one operating < 
For example, if à new speed is selected by turning 
knob when the spindle is stationary, axial pressur 
essul 


Renewed pi 


release will affect the start. 





Fig. 9—Top, manual control for au- 
tomatic lathe. Below, as smiplified 
with combined operating elements. 


the drive clutches, and when 
the knob is released brakes on 
the transmission shaft will slow 
down the spindle. But if a 
new speed is selected when th 
spindle is running, pressure and 
release immediately shifts to the 
new spindle speed selected 

Automatic control of such 
|i machine may comprise all 
main and auxiliary movements 

a) Speed program, corr 
sponding to the required cut 
ting speeds; 

b) Feed program ——— 
ing to the rates of advance 

c) Motion program for tur 


r€ slides, anc traverses in a T M 
t ide ind ( p l Fig. 11—Two way drum control boring machine with electrohvdraulic svstem 


high-speed and working ad 
vance; 
d) Length-of-travel program, accurate delimitation ot tion and hydraulic chucking of the work, there are the 


within tolerances on dimensions; g steps in auto juenci ppt 
3) Auxiliary-motion program, as for chucking, rep milling heads at high speed, cut to d pth of crank, 
et lar advance of work, simultaneous copying moti 
re in accordance with changing position of crank 
adaptation of rate of feed to chip removal, with 
drawal of milling heads at end of circular advance, sub 
Special purpose machines are used in 1 a qu peration consisting of turning shaft to next pair of 
tity production As a rule there ar h crank pins, lateral shift of milling heads for new position 
machines of one typ l'his greatly reases the burd of crank pins repetition of same operations in case of 


of the designer's re pon ibility here 1s no opportunit ur-throw shaft, or twofold repetition in T Kf SIX 
for development from a prototyp | | practice row shaft, and finallv return of milling Is to start 
operators are available gain, the approved stand ng position All of these maneu 

irdized units of trohydraulic controls can be of great | lraulic lly, or hydromechan |] 


It i erefore not surprising that the number ram is reliablv controlled 


Special Purpose Machines 


trohvdrauli pecial machine in operation 
rowing rapidh iut of numerous practi 1 exampl 


will consider only one, namely that i OWN i 
Automatic Multi-Station Machines 
machine for machining crank shaft 


Round milling of the crank pins on four- or six-throv Special problems are presented by automatic multi 
shafts requires a long series of maneuver After in tation machine It mal no particular difference 





Auto- 
contro. 
impulse Indicotor Indicotor i i by the terminal 
unit unit Cniitic IC CCITT Id 
the ie as 


is. final instructioi 
Contro! Control conditions have been 
unit uni 


$ 1 I 
l K 


ious points of operation Finally, 


Monitoring dicating and signal unit is provided 
unit 1 


ng on in the control svst [he situation 


omes more difficult when it 1 ssary to intervene 

Central annually w ther for lin 7 DOS ( | of 
lubricoting manually, v hether for adjusting | 'ecause 

system ible in the exe nce all of 


ivers i1 ! ! d not alwa: 
To hydraulic elements ou l ıl instructio ( fail to ł 


ition unit 
1] 


1 
° 18 ind 
Diagram of control system for production line 


h button, 


Retrospect and Forecast 


Modern electrohydraulics has giver 


lopment of the production pı 


oduction machine tools 
Communication 


nnl i | ml 
unlimited imbinati 


points ol 
yperation 
Although the details of d ' h . EDITOR’S NOTE—Last month the first part of this two part 
7 i - article appeared in Product Engineering describing the basi 
omewhat different, these prob be endal 
underlying philosophy of electrohydraulics with sample circuits 


solved by proper use of and descriptions of component designs. 


impr ively demon These control principles are at variance with the design phi 

matic produ tion line shown in Fig. 12 losophy currently popular in the U.S. as exhibited in the 

The make up of the control system mav be u i Machine Tool Show last September. A review of some of the 

: design features of these machine tools may be found in the 

from th lock diagram in Fig ln I I November issue of Product Engineering, page 129, under the 
hand and left-hand sides of the line, ek 


title “Selected Designs of Machine Elements 
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Fig 1—Section through burst tube wall showing effect of stress corrosion 


R. D. Rarer, Pacifice Naval Lad., R. 0., Canada. 


Resistance of Materials to 


Mechanical Corrosion 


A brief review of the causes of stress-corrosion, corrosion fatigue, 


impingement, erosion, and fretting, followed by guides to the 


choice of the most resistant materials, and remedies possible in design. 


RUSSELL W. HENKIE discussed in terms of causes ssil reme 
i R i S ince of most common mater ittack 
Rinecr esea h é evelopmer V 

Míg. Co., Milwaukee, Wis 


Stress-Corrosion Cracking 


CORROSION MAY BE DEFINED As the degradation of a 
material, with resultant reduction in usefulne d tress-corrosion cracking is the result of combined ek 
chemical, mechanical, or electrochemical ns I trochemical corrosion and a static stres \ part which 
ombination of these actions was designed for a safe stress level may have stress con 
Commonly 1 ignized mechanica ) 101 r€ centrations on its surface produced by electrochemical 
m, stress-corrosion cracking, corrosion fatigue, corrosion. If actual stresses are raised above the yield 
pingement corrosion, erosion al They ; strength of the material, failure results as shown in Fig. | 
termed mechanical because they ssociated with a [his tvpe of mechanical corrosion. occurs onlv when th 
mechanical attack on the material, though a chemical or surface is under tensile stress just below the vield 
electrochemical reaction is usually 1 sary to initiate strength of the material 
maintain the corrosive attack Stress may come from an applied load, as in a structural 
Except for cavitation, which was covered by a previous or machine member, or it may be an internal stress duc 
irticle in. this series (see Editor's Note at the end of this to working or treatment of the material. Stress from 


irticle), cach of the mechanical ^ pes of corrosion will lx external loads are easily calculated by the designer. Intcr 
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STRESS CORROSION 


52 lt 75 






Environment is critical in producing stress-corrosion ject to this attack prevents making the statement that 4 
cracking. The following is a brief outline of the metal- 30-70 Cu-Ni is entirely immune to it. 30-70 is also 4 
environment picture. excellent in its resistance to impingement corrosion. A 
COPPER BASE ALLOYS ALUMINUM ALLOYS 1 

Brass: The brasses, alloys of copper and zinc, appear Pure Aluminum: Commercially pure aluminum is 





to be particularly sensitive to ammonia atmospheres. resistant to stress-corrosion cracking to a high degree. 
There is some evidence that CO, also affects this alloy. Aluminum-Zinc: Aluminum-zinc alloys with 12 per 













STAINLESS-STEEL: 

The various stainless steel compositions will behave 
differently under similar conditions. They are not “stain- 
less” nor are they corrosion resistant under all condi- 
tions. Certain acid chlorides induce stress-corrosion 
cracking in stainless, although as a class they are quite 
resistant to this type of failure. 

















the contention that all metal systems are ultimately sub- 












nal stresses or residual stresses are less obvious and may ittack which is the preferential degradation of the grain 

be overlooked. These stresses may be boundary areas in metals. In many alloys, precipitation of 
; 1 : 

l. Produced by non-uniform deformation during cold one constituent takes place in the grain boundaries when 





working. heat treated or age hardened. The net result is a heter 




















2. Due to unequal cooling from high temperature geneous structure in which the grain boundaries are rich 
3. Induced when a material is deformed in one constituent while the rest of the grains are starved 
4. Resulting from press or shrink fits. in this constituent. The grain boundaries are anodic t 
5. Set up in rivets, bolts, pins, et the grains proper and a galvanic cell action results in tl 
l 6. Induced when the surface of a material is stamped eating away” of the grain boundary area 
| or embossed. This is one of the reasons that stainless steel is solution 
7. Set up by metallurgical phase changes involving heat treated after fabrication by welding. It is necessary 
i volume changes to return the carbides, which precipitated during welding 
8. Induced at welded joints to solution. Otherwise, intergranular attack takes place 
Environment is influential in stress-corrosion cracking. !? ? ©orrosive atmosphere. 
For some metals certain environments will cause cracking l'ypical manifestation of a stress-corrosion failure is a 
while other metals will not be affected. In general, an crack much like those associated with fatigue failure of a 
environment which produces mild surface attack and material in a non-corrosive environment. Indeed, it 
highly localized attack is most conducive to stress-corrosion POW thought that many of the reported fatigue failure 
cracking. Stress is always required and many environments ‘"™ ictually unrecognized stress-corrosion failure 
which cause stress-corrosion cracking barely attack an Stress-corrosion may be controlled by altering the en 
unstressed material. vironment, the material, or the stress level within th 
i 





Stress-corrosion seems to be the result of intergranular material. Obviously economic factors involving the ex 
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pected or desired life of the part, its replacement cost, and 
the danger in the event of failure will guide the designer. 


Corrosion Fatigue 


Corrosion fatigue has been described as the reduction in 
apparent endurance limit due to the combined action of 
electrochemical corrosion and a cyclic stress. The role 
of corrosion, as in stress-corrosion cracking, is that of 
stress raiser. A surface discontinuity creates a stress con 
centration which raises the stress above the yield point. 

The role of cyclic stress is the same as in any fatigue 
situation. Repeated cycles of tensile stress serve to open 
a crack and keep it progressing through the member at 
each successive application of the load, as shown in Fig. 2. 
The crack propagates at a greater rate than it would in the 
presence of cyclic stress alone. It is generally thought 
that the cyclic stress keeps breaking down the protective 


196 


films, particularly oxides, which normally form on the 
surfaces of metals. Since the films no longer inhibit 
further corrosion, deep penetration is likely. 

While the failure in stress-corrosion cracking tends to 
be intergranular (grain boundary), that associated with 
corrosion fatigue is by transcrystalline fracture. Investiga- 
tions have shown that preferential corrosion along slip 
planes is the cause of corrosion fatigue failure. Since 
slip is a consequence of cold working of metal, these 
metals are highly susceptible to corrosion fatigue. 

Corrosion fatigue forms a pitted surface with many 
small cracks at the bottom of each pit. ‘This serves to 
differentiate this form of corrosive attack from a mechani 
cal fatigue failure, in which there is normally only one 
crack. The cracks run perpendicular to the direction of 
application of the stress. 

Remedies for corrosion fatigue are the same as those 
mentioned above for stress corrosion. 


Impingement and Erosion Corrosion 


These two classes of corrosion are closely related and 
considered to be different degrees of the same basic 
phenomenon. As shown in Fig. 3, the attack is the result 
of the abrasive action of a fluid striking the surface of the 
material at high volocity. 

Accepted definitions as given by Speller in “Corrosion, 
Causes and Prevention,” (McGraw-Hill) are: 

“Impingement Corrosion is degradation of the material 
associated with turbulent flow of a liquid.” 

“Erosion is the destruction of a material by the abrasive 
action of a liquid or gas.” 

It is generally accepted theory that the velocity distribu 
tion in a confined duct in which fluid is undergoing lami- 
nar flow is parabolic and fluid velocity at the duct walls is 
zero. In turbulent flow, however, the fluid is "boiling" 


and swirling through the duct. Here the relative velocity 


between duct wall and fluid may be high. 

It is the relatively high velocities associated with turbu 
lent flow which give rise to impingement corrosion. Im 
pact of liquid on metal is not sufficient to remove virgin 
material. Chemical or electrochemical corrosion takes 
place first and then the less adherent corrosion products are 
washed away by the action of the liquid, re-exposing new 
material to further corrosive degradation. 

Erosion is involved where the velocities are very high— 
high enough, perhaps, to even cause mechanical erosion 
of the metal, though it is not certain that this is the 
cause. It is more likely that as before, intermediate corro- 
sion product is formed and removed at a high rate. 

Remedies at the disposal of the designer attempting to 
eliminate or reduce impingement or erosion are to reduce 
the velocity of the fluid or to select a material which is 
resistant to this form of attack under the existing condi- 
tions. Reducing turbulence and the elimination of fine, 
suspended material or small air bubbles will also aid 
greatly in inhibiting this form of corrosive attack. 


Fretting Corrosion 


Fretting corrosion is surface damage that occurs when 
two solid surfaces are in vibrating contact under high unit 
loads. The classic example is the degradation occurring 
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FRETTING 


POOR AVERAGE 


Aluminum on Cast Iron Cast Iron on Cast Iron 
Copper on Cast Iron 
Brass on Cast Iron 

on Cast Iron 
Cast Iron on Silver Plate ast 


Aluminum on Stainless Steel 

Magnesium on Cast Iron 

Cast Iron on Chrome Plate 

Laminated Plastic on Cast Iron 

Bakelite on Cast Iron 

Hard Tool Steel on Stainless 

Chrome Plate on Chrome Plate 

Cast Iron on Tin Plate 

Cast Iron on Cast Iron with Coating 
of Shellac 

Gold Plate on Gold Plate 


Zinc 


Cast 
Plate 


Surface 


urface of a ball or roller bearing race and th« 
shaft on which it is pressed. 


Fretting corrosion is initiated by mechanical wear pro 


between tli 


duced bv a relative motion between the two surfaces forced 
likened 


which is usually accom 


together under high load [his wear might be 
to a galling of the 
panied by a corrosive acti 
[he softer c 


ittack, acting like a grinding medium be 


two surfaces 
n due to the operating environ 


ment rrosion products accelerate the rate 


of mechanical 
surfaces. Failure is characterized 


tween the two vibrating 


by a discoloration of the surface 
tacked area. Clos« 
introdu 
thev can be least 
ittack 

Fretting corrosion 


members, 


ind deep pits in the at 


tolerance fits are destroved and stress 
ed at the highly loaded points where 


result 


raisers arç 


lerated. Fatigue failure may 


when tho uninhibited. 
failure of 


connecting rods, splined 


ponsible for man 


mechanical such as 


shafts, couplings ixles, steering knuckles ets. etc. 


Fretting corrosion may be controlled by reducing th 


relative motion between the two surfaces. Roughen« 


in an oil 
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Cast Iron on Copper Plate 


Magnesium on Copper Plate ast Iron on Cast 
Zirconium on Zirconium 


- Resistance of Some Typical Materials 


GOOD 

Laminated Plastic on Gold Plate 

Hard Tool Steel on Tool Steel 

Cold Rolled Steel on Cold Rolled 
Steel 

Iron on Cast 

phate Coating 


Iron with Pros 


Iron on Amalgamated Copper ast Iron on Cast Iron with Coating 


of Rubber Cement 


Cast Iron on Cast Iron with Rough ast Iron on Cast Iron with Coating 


of Tungsten Sulfide 


Iron with Moly 
kote Lubricant 
ast Iron on Stainless with Molykote 


Lubricant 


surfaces tend to increase friction and minimize slippag: 
Another method is adequate lubrication of the contacting 
surfaces to completely exclude the corrosive atmosphere 


EDITOR'S NOTE—In the September 1955 issue of Product 
Engineering, page 173, Dr. L. A. Petermann described the use 
of ultrasonics to induce cavitation near the surface of various 
materials. Test results are included in this article entitled "Cavi- 
tation in Ultrasonic Equipment." 

In June 1952 on page 189, "New Data on Stress-Corrosion" 
summarized a National Bureau of Standards' investigation and 
included a table of electrochemical potentials as influenced by 
stress. 

“Corrosion Factors in Design and Lubrication,” in October 
1952 page 142, were compiled by the staff from information 
from International Nickel offering design suggestions for in- 
creasing corrosive resistance. Lhe ettects of velocity, 
action, shelter from atmosphere, and lubricants are discussed 

“Corrosion Typical Laminated 
May 1951 page 211, was a one-page table 
to heat, wear and selected corrosive materials and compounds 

In July 1951, two associated articles appeared. The first, 
“Corrosive Factors in Design,” by F. M. Reinhart, on page 101, 
discussed such factors as acidity, oxidizing agents, surface films, 
temperature, atmosphere and sea water on galvanic, concentra- 
158, 
listed 


galvanic 


Metals," ir 
show ing 


Resistance of 


resistance 


tion cell, stress and fretting corrosion. On page 
mended Design Details to Reduce 
specific methods for corrosion control 


> 
Recom 


Corrosion” sixteen 





Fractional Horsepower Motors 


SIDNEY DAVIS, SERVOMECHANISMS, INC. 


FIG. 1—SPLIT-PHASE. For constant-speed operations with moderate 
torque requirements: washing machines, oil burners, blowers, light 


machine tools. Lower in cost than capacitor-start motors. Range: 1/20- 
1/3 hp. 


| | FIG. 2—CAPACITOR-START. General-purpose motor suitable for 
oe - heavy-duty applications requiring high locked-rotor torque and good 
windings "ei : 
excited | | running efficiency. Hoist service, fans, refrigerators, compressors, stok- 
| ers. Range: 4-3 hp. 
| | . > m * 
Gai FIG. 3—(A) PERMANENT-SPLIT CAPACITOR. Constant-speed mo- 
tor for special-purpose applications such as: heaters, fans, blowers. 
Other speeds can be obtained by switch arrangement (B), or by using 
autotransformers. Range: 1/20-} hp 


FIG. 4—REPULSION-START INDUCTION. High starting torque 
100 200 300 suitable for belt and chain drives in pumps, compressors, refrigerators. 
Torque, percent full lood Becoming replaced by capacitor-start motor. Induction motor charac- 
teristics under load. Range: 4-} hp. 





o 
o 


FIG. 5—SHADED POLE. Generally under 1/20 hp. Least expensive of 
a-c motors but has low starting torque and efficiency. Fans, small blow- 
ers, unit heaters. Range: 1/2000-] hp. 


FIG. 6—SYNCHRONOUS RELUCTANCE. Constant speed regardless 
of load and voltage fluctuations. Teleprinters, sound recording, clocks 
Synchronous hysteresis motors can synchronize high inertias such as in 
gyro drives. Range: 1/3000-1/3 hp. 


FIG. 7—UNIVERSAL. Popular because of high starting torque, high 
speed, small size and weight for given output. Speed varies sharply 
with load. Portable tools, vacuum cleaners, mixers, sewing machines 
Range: entire fractional hp. 


Speed, percent of eynchronous 





FIG. 8—UNIVERSAL GOVERNOR-CONTROLLED. Speed is inde- 
pendent of voltage. Governor can be single speed or adjusted even 

200 300 400 while running. Business machines, typewriters, food mixers, movie 
Torque, percent full lood projectors. Range: 1/50-} hp. 


o 
Ò 
o 
o 


Induction motor 


o 
o 
œ 
o 


o 
o 
o 
o 


High speed 
e 


$ 


Low speed 
| 


m 
o 


Speed, percent of synchronous 
Speed, percent of synchronous 


Speed, percent of synchronous 





Fig. 3 | 
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100 200 300 400 500 s 100 200 300 400 500 o 


nt fulli Torque, percent 
Torque, percent full lood Torque, percent full lood ve, perc 
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Selection charts, schematic diagrams, speed-torque curves and typical 


applications for 12 types of fractional and subfractional motors. 


cent of roted 
t of rated 


Speed, per 
Speed, percen 





L — — 
100 Oo 100 
Torque, percent of full lood Torque, percent of full load Torque, percent of full load 





FIG. 9—SHUNT—General-purpose motor used where 
a-c is not available or where variable speed is desirable SELECTION CHART 


Operates efficiently at many speeds by adjusting field 
rheostat. Applications similar to capacitor-start motor High operating efficiency—Figs. 3, 4, 9, 
Range: 1/20-] hp Constant speed—Figs. 1, 2, 5, 5, 6, 8, 9, 11 
Svnchronous— Fig. 6 
Varying speed—Figs. 7, 10 


FIG. 10—SPLIT-SERIES FIELD. Used for ease of re- 


Adjustable speed—Fig. 9 
versibility; requires only a single-pole double-throw 


Good starting torque 


switch for reversing. Races with light load and full volt ho cui , 


Figs. 1, 2, 3, 4, $, 
age Applications similar to universal motor. Range 


I D-c only — Figs. 9, 10, 11 
1/25-1/30 hp 


Both a-c, d-« Figs. 7, 8 
Reversible—Figs. 3, 6, 9, 10, 
FIG. 11—COMPOUND. Speed and torque characteristics Reversible from rest—Figs 
between shunt and series motor depending upon degree Minimum cost— Figs. 1, 5, 
of compounding. Applications similar to capacitor-start Medium cost—Figs. 2, 


motor. Range: 1/100-} hp 
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Strain-Gage Bridge 
Sensitivity Control 


How an adjustable resistance in series with the bridge voltage supply main- 
tains, increases, or decreases instrument sensitivity, permits use of gages with 
gage factors outside limits of instrument adjustment dial, simplifies calibra- 
tion procedures, and corrects for system errors. First of two articles on ap- 


plications of resistance control for sensitivity of strain-gage bridges. 


PETER K. STEIN 


gineer 
f Techni 


non-linearity effects a small erro 


Janu iry, 1956 





NOMENCLATURE 


Ri, Ra, Ri, Ra, — Resistances of the arms of a Wheat- 
stone bridge. They may or may not 
be strain gages; when strain gages, 
subscripts denote gage number. 

— Value of R;, R» R: or R, when all are 
equal to each other. 

— Effective resistance of bridge alone, 
as measured in series with voltage sup- 
ply and resistance R,. 

— Resistance composed of R, plus R, 
in series with supply voltage, not in- 
cluding bridge resistance. 

— That part of R, added deliberately by 
adjustment of variable resistor. 

— That part of R, inherent in voltage 
supply and lead resistance to bridge. 

V — Total bridge supply voltage. 
v — Voltage appearing across bridge. 
E — Steady output from bridge. 

4E— Incremental output resulting from 

varying one of bridge resistances. 


R, 


R, 
R, 


Ra 


R, 


nto the relationship expressing strain-i utput volt 


he sensitivity 


so that actual 


sensitivity 


ige from the bridge as a fun 


uon ot 
1 factor n 


equal to n times the 


LE 3 : : 
Xf the bridge has been 1 DA 


ensitivity 1 maximum 


1 
vl 


tivit maximum ien R, qual to zero 


For a tr reduction 


ensitivity due 


null-balance bridge system, a in 
to a s 


the 


ue 


istance does not occur becaus« 


ries Ie 


the output from syste 
V tage 


ie, however, 


m not dependent on th 


Chet 


instru 


ipply resistance in series with it 


)T 
FI n 


iny 


mmercially available measuring 


ments whicl 
but 


transducer-bridg 


ı nominally operate on the null-balance princi 
actually obtain the 


output 


pk which null by 


opposing th 


| ) 


ise a zero output results 


with artificially duced 
In this « 
system without necessarily having zero 
In cases, thi 


for example, this desensitization 


in 
reference-bridge o itput 
the 1l 
output fi the transducer 
Baldwin Strain Indicator 


ised for 


from ove! 


bridge such 


5 


n 


proc may [x bridge sensitivitv control 


Gage-Factor Adjustment Dial for Unbalance 
Measuring System 


On commercially available strain-indicating instrument 


resistance strain gages, the gage-factor adjust 


with 


dial 


with the bridge voltage supply so as to regulate the sensi 


ror use 


ment ontrols a variable resistance placed in seri¢ 
tivity of the instrument. For high gage-factor gages the 
sensitivity is decreased by increasing series resistance R,, 
and vice versa for low gage-factor gages in such a manner 
as to maintain the calibration sensitivity of the output 
dial from the instrument. In this manner the gage-factor 
idjustment dial f calibration sen 
tv for ga tor illowi 


pe nnits mainten 


of different 


Inc 


2:1 
jt ges gage fa ing calibra 
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Fig. 1—Electrical diagram of Wheatstone 
bridge, voltage supply, and series resistance. 


h | 
nd either t 


whi 


} ] 
DC onside! 


manufactul 

1 given strain existing 
f AR/R for 

setting facto 

bi but 

ily if the manufacturer's i 

m the dial. Expressed ma 


Vd 


Xf the gage 


)btained, ind 


Manufacturer's recommended gag« 
True strain reading obtained wh: 
dial 

Gage 
= Indicated 


factor used t on the 


strain 


AN SK 


obtained w 


| true strain in the 





to obtain numerous indicated strain readings on the 
instrument, depending on the gage-factor settings used 
on the 


dial. For any given mechanical strain beneath a 


gage, the product of indicated strain times gage-factor 
constant and is independent of the gage 
equal to the AR/R caused in the strain 
So long 
1 

known, indicated 


factor 


setting used is a 


factor setting, but is 


ige by the mechanical strain as the manufac 


turer's gage-factor is strain readings 


):btained at any other gage may be related to truc 


strain through Eq (12 


Gage-Factor Adjustment Dial 


There 
dial 


1) To maintain calibration sensitivity for gages of differ 


ire six principal applications of the gage-factor 


ent gage factors, the primary purpose of the dial 

2) To increase measuring svstem sensitivity. For exam 
ple, if a strain gage has a gage factor of 2.20, sensitivity of 
the s sctting the 


idjustment dial to 1.83 and interpreting the 


tem may Ix cent by 
gage-tactor 


readings ol 


increased 20 per 


tained using Eq 12 
i a "- 
3) To decrease mc«suring-svstem sensitivity. For rapid 
if it 1s 


one particular range of the instrument 


instrument balancing, desired to remain within 


ivoiding the usc 


of range-extension switches); it may be possible to do so 


manipulating the gage-factor control 

4) To accommodate gages with gage factors outside the 
range of the dial. If the gage factor of the 
limits of the 
relationship expressed in Eq (12) may be used. 


gage lies out 


side th« instrument adjustment dial, the 


5) To simplify calibration procedures. Strain gages ar 


frequently used in transducers designed to measure force 


torque, pressure, etc. If the calibration factor for such a 


device is, for example, 930 micro-in. per in per unit of 
neasured physical quantity when the recommended gage 
1000 may be 


times the 


1 round figure of 
dial at 0.93 
Indicated strain no longer equals 


factor is set on the dial, 
setting the 
tactor 


obtained by recom 


mended 


gage 


true strain, but the transducer calibration constant is a 


round figure 
6) To correct for system errors. Whenever a correction 
factor F exists to account for 


measuring system, 


attenuations in a strain 


two methods of error 
possible. First, the manufacturer’s gage factor can be set 


on the gage factor dial (or used in the computations 
and the indicated strain is treated as follows 
l'rue strain F) x (Indicated strain 
Second, using a gage factor on the dial, of 1/F 
the manufacturer's gage factor the strain indicated by 
the measuring system will then be equal to true strain 
In this manner the gage-factor adjustment dial may be used 
to account for any system errors, and the 
readings from the 
strain values. 


times 


indicated strain 


instrument may be regarded as true 


Design of a Gage-Factor Adjustment Dial 


Maintaining the nomenclature and symbols set 


up pre 
viously, let 


hà be a strain gage 
(GF), be the gage factor of gage R, 


correction are 


€ be the strain to which R; is subjected 
AR be the strain-induced resistance change in R, 


R = Ri = Rs = Rn = Ri 
R, Rẹ, R, are “dummy” 


not actıve ın terms ot strain 


$ 


fixed resistors and are 
Sensitivity S, for a Wheat 


resistors can be defined as 


gages OI 


one bridge formed by these 


AE l 
| € 
l' hen, since bv definition 
AR l 
R ' GF 


and since the bridge is initially balanced, using Fq 


E m R 
= (x FR ) 


desired to maintain constant sensitivity 


factors other than (GF 


Since it is 
idjusting R, for gag 
GI R GF), R 
1 Ra +R 1 Ra + R 
where (GI s a gagc factor than (GI 
required to maintain calibration sensi 
and R,. are each composed of R., the un 
voltage lead 


irtificially added resistances 


17 


other ind R, 


1S the luc or R 
But R, 


oidable internal 


ind Ra the 


R, R. + Ra 
R 


tivity 


source and resistance, and 


20) represents a straight-line 
GI and (R,./R for any 


relationship between 
value of R, and S.. 


given 


EXAMPLI 
For R,/R 


1000 /micro-n./1in 


0.05 and for a value of S, 0.4 mv/\ 
i value of R,/R | maximum, 
resulting gage factor dial 


Minimum value of R, is 


with 
determine the range of thc 
vhen used with 120-ohm gages 


5"5 


ZCTO, 


From Eq (18), 


Ras HR. i 
GF), iS [ bs E | R, ] 2.313 maximum 


From Eq (19 


(GF): [ t R | 


Ra: | R, 
R, R 


(GF), 1.768 minimum 


Any calibration of the R, dial in terms of equivalent 
gage factor will hold only for gages of resistance R, and 
meaningful when other 


will no longer be bridge-arm 


resistance values are used. In most cases where a carrier 
system is used, the internal impedance of the carrier 
will with the effective load across its 
terminals. This load may be approximated as (R, + Ra) 


in this case. Hence the constants in Eq (8) may be varied. 


oscillator vary 
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\ specified value 


of R, which then call 


late the same gage facto 


Gage-Factor Control. 


inserted in series with the 


ind if the resistance dial i 


where (GI is the gag 


then a gage factor control has 
bridge 
l'his condition may be 


put dial from the instrument Ix 
ind let € l ITa 
inv given 


| 5 le. «i 1 vi 
" )( s ! e | 
: the refer bridge 
Substitutin In orporated 
nains unaffected 


AR 


R - 


independent of any other varial in by definiti Effect of Gage-Factor Setting on Initial 


AR Gl Zero Instrument Reading 
R ; 


control in tl 


one may always set (GF), GF) n the calibrated 


gage factor dial and obtain on the calibrated output dial 


ntrol 
a directly indicated value of true strain tial ] 
dg i : i : initial bridg 
Compensating for Gages of Resistance R, with a Gage 


Factor Outside the Range of Dial Settings. Since the gage 
resistance R, is equal to the resistance for which the dial 


! 
used as follows 


was designed, relationship (12) may 
Set any gage factor (GF), available on the dial and obtain 


$ 


an indicated strain reading e;; To obtain the value of truc 


GF In an unbalance 


Effect of a Gage of Resistance Other Than R,. When a balanced exactly, adjustmer 


of resistance R, different from R, is used in the trancous strain values 


strain e, solve for 


10e 
gage 


bridge, calibration of the gage-factor dial is no long 


5-5 


ipplicable except at one point, and that point is fictitious = output from the transdu 
since it lies outside the limits of the dial. In this case, from bridge are both non-zero, wherea 
be seen that justment of the gage-factor di 
the non-zei utput from that 
icous strain 
l'he effect of gag r setting on 
erts to determination of series-resist 
n bridge output when the bridge 


utput is not zei From Eq 


AE = (} 
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R, Rg Rı R 
R:) (Rs + Ry 


nce which would exist if R, O. 


4 


lue of E, is usually giy by the tolerance 


resistances lf 
gages such that 


limits on the four arms of the 


gage 


bridge are strain 


R, (1 R R, (1 


1 the maximum expected valuc may be obtained 


ero and where AR/R equals m 


E asa R, for 


be obtained which appear as a 


function of 


in Fig. 2. Since R, is proportional 


lo nit 


initia inbalanced, th 
greater the « ct of gage-factor 
Where an 


justment dial is to be 


idjustment on indicated 
factor id 
stability of 


zero strain instrument with gage 


used to check th« 


ZCTO 


Fig. 2—Steady output voltage (E) of the bridge 


plotted as a function of series resistance R, 
for various values of unbalance voltage Es. 


strain-gage setup over long periods of time, and where the 


measuring instrument is used for other purposes in be 


tween stabilitv measurements, a small difference in gage 
create 


factor setting may a large equivalent zero shift if 


For a 
balanced bridge, the position of the gage-factor dial will 


the transducer-bridge is not perfectly balanced. 


not affect the zero-reading on the measuring instrument. 


MORE COMING 
the design and use of an automatic resistance compensator for 


The next article of this series will describe 


elastic-modulus temperature changes of strain-gage transducers 


Self-Fluxing Brazing Alloys for Ferrous Metals 


SELF-FLUXING BRAZING ALLOYS, usually limited in applica 
tion to non-K ire being used with ferrous 
Armoul 

l'ech- 


the 


rrous metals, now 


naterials, as a result 


of a recent development at the 
Research the Illinois Institute of 
nology, Ch 16, Ill. Key to the new brazing alloy i 
iddition of lithium 


reducing 


Foundation of 


— —M t ] — - 
time brazing fluxes have been replaced D 


itmospheres, particularly in high-temperature 


on the base metal su: 
these surfaces from oxidizing during th« 

But 
+ 


the metallic oxides only at these higher temperatures, 


brazing where they reduce the oxides 


ices and prevent 


proces since the reducing atmospheres re 


innot be used for low temperature brazing or solder 
ind still produce joints of good uniformity and strength. 


1 good reducing atmosphere, stainless steel will 
if the atmosphere has the smallest amount 
l'o get stronger brazed joints with stainless 


been common practice to plate a thin coating 


with a 1 per cent lithium, 99 per cent silver al 


vas found that lithium not only reduces the oxides 


is found that Lithium not only reduces the oxide 


urfaces of these steels, but also promotes wettability 


the new alloy will permit the brazing of 


tainless steels, cermets, and metal to 


1 reducing 


atmosphere The 
e joints is high. 
per-phosphorous and silver-copper-phos 
r-pi ] rol and liver-COp] i 
When used 
flux or 


phorus shi een in use foi timc 


some 


* Y 11 + 
in ¢ pper, )DIX ich loys, no reducing 


itmospher« When 

tion of the oxides present on th 
flows 
ig which is a result of this reaction takes the 


brazing, the phosphorus 
xidize 
which the brazing alloy 


surface copper on 


1 


place of the flux which normally added. However, braz 


ing alloys containing large amounts of phosphorus cannot 


be used on ferrous materials, nickel or anv allovs containing 


nickel because of the resulting brittle phosphides. Ther 


I 
fore, phosphorus, a strong deoxidizer, cannot be used as a 
deoxidizing agent for brazing steels. 

Finding a suitable replacement was not a simple matter, 
for while it is easy to reduce iron oxides, it is much morc 
difficult to reduce the oxides of some alloy, steels, particu 
larly those having heavy reducible oxides on the surfaces 
\ few ar 


chromium titanium 


and others. Thus, what was needed was a deoxidiz 


high affinity for oxygen at practical 


oxide, tungsten oxide, 


xide, 
ng material having a 
brazing temperatures. Also, the products of the deoxidizing 


reactions should have a low melting point. Of importance 


too, is that the deoxidizer must reduce the surface tension 


of the 


molten brazing alloy so that it will promote wetting 


1 
} $ 


1 1 1 
base metal by the mo 


solid lten self-fluxing brazing 


vas found that a px cent 


( solder proved Ix [ Ihe 


cent lithium—99 pei 


ddition of lithium results in 


] 
1 complete reduction of the iron oxides on the steel-silvet 


nterta 


ce, and results in excellent wetting of the doxidizing 


1 


teei surfaces he 
tainless steel bars brazed with the 1 percent Li 


ent Ag alloy is 5 


5 
no voids 


ultimate tensile strength of type 303 
99 per 
,100 psi. The bond was sound, and had 
When exposed to the 

for 24 hours, this 
On the other 
Lithium—98 per 


ir for one week and dipped in 
bond did not show any signs of 
hand, a test strip brazed with a 


sion 


2 per cent 


cent silver alloy had an ulti 
mate tensile strength of 48,600 psi, had some non-metallic 
is corrosion resistant nor ductile. 


] 
inclusions, and was not 
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TECHNICAL 


Gasoline Injection System 


Mixture control 
throttle body 
f 


Priming fuel 


Fuel supply 
pump 


Ti 
fi 


Fast idle 


Modulating (f 

valve ‘ ; T 
Control 
pressure line 


— 


y Idie mixture adjusting screw 
. Modulating valve actuator 
Engine camshaft gear 


Exhaust 
hear 


E 


= 


Fue/ + — 


" 
b 
filter 


Pump drive 
i adopter 


A 


Fue/ tank 


——L— 


Injection pump 


NEWS 


Foot throttle 
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SCHEMATIC VIEW 
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AN BOSCH GASOLINI 
A simple 


500 rpm, and 
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ARRANGEMENT 


Mixture 


of this unit to the mixture control throttle body, 
control pressure which is transmitted 


r4 


Ñ 


he x xl. 
on the 


OF INJECTION SYSTEM COMPONENTS under the 
control throttle body with cover off is in center. Mounted directly 
injection pump is the injection pump control. Through the tube leading from the top 
the injection pump control receives 
the injection pump. 


to the metering shaft of 


Injection Pump 


AT 
H 


| 


F 


C E 


» 


SECTIONAL VIEW OF INJECTION PUMP shows (A) face cam and plunger, which 
is reciprocated and rotated by the engine's drive mechanism at } engine speed. The 
metering sleeve (C) fitted to the plunger is adjusted for fuel metering by the eccentric 
pin at the end of control shaft (D), which is linked to the pump control. Fuel enters 
sump (E) and during suction stroke fills the internal volume of the plunger through the 
radial ports (F) in the plunger and sleeve. As the plunger turns, the fill ports are cov- 
ered at the end of the suction stroke and distributing port (G) lines up with one of the 
outlets (H). Fuel is forced out through spill ports (K) to sump for the part of the 
stroke determined by the metering sleeve position 


l Jj56 





Materials Notes .... 


Aluminum Primary aluminum 
capacity in the United States will be 
increased by 220,000 tons with the 
construction of a new reduction plant 
bv Kaiser Aluminum & Chemical 
Corp. Located in Ravenswood, West 
Virginia, the plant will increase 
Kaiser's basic capacity by more than 
50 per cent, and is only one phase of 
1 $280-million expansion program. No 
government aid, such as a certificate 
of necessity or fast tax write-off, is bc 


ing used 


Plastics . . The Society of Plastics 
I‘ngineers noted that the use of plastics 
for tooling purposes is on the increase. 
Sales in this field are expected to hit 
$10-million, in comparison to the 195] 


sales total of $250,000 


] 


l'itanium . Battclle Memorial In 
stitute, Columbus, Ohio, is accumulat 
ing à sizeable amount of information 
on titanium in its roll as a “clearing 
house" for all information on this 
material. Given this job bv the govern 
ment Steering Committee on ‘Titan 
ium 6 months ago, Battelle will dis 
tribute this knowledge to companies 
working with titanium. This informa 
tion results from government and 
privately sponsored research projects 
However, under this contract Bat 
telle is not authorized to conduct its 


own research when a question comes EDITOR’S ERROR: The photograph above was 


in and Battelle does not have the tioned incorrectly in the staff report “Selected Designs of 
13 


answer in its supply of data. Battelle Machine Elements,” pags > of the November 1955 

can onlv recommend to the Steering issue of Product Engineering. The belt drive on th 

Committee that such a project be Springfield lathe was incorrectly described as “sectioned 

undertaken leather." Actuallv, it is a Veclos adjustable v-belt, made 

rubber and duck. Its outstanding features are (1) low 

Steel .... A new, high strength, free vibration because of its unique construction and balanced 

marking steel bar which requires no design; (2) ease of installation, and (3) it is adjustable t 

heat treating has been developed by any length. Veelos is a product of Manheim Manufactu 

the LaSalle Steel Co., Hammond, In ing and Belting Company, Manheim, Pennsylvania 

diana. It machines at least 25 per cent 

faster than annealed alloys and 50 to 

100 per cent faster than heat treated 

illoys. Applications replacing both 

heat treated and hot or cold rolled 

steels are claimed by LaSalle foil core which is bonded to phenolic Machine ‘Tools 


impregnated fiberglass faces orce will spend $52 

Sandwich Material Narmco iew machine tools for 

Mfg. Co., 1882 Moore St., San Diego Fire Retardent Paint Fhe craft production. ‘Th 
1, Calif., has saved an estimated 65 pei Army Engineers Research and De nected with the Machin 
cent in lay-up time on the manufac velopment Lab. at Fort Belvoir, Va piling Program which w 


ture of giant aircraft pods by using a innounced a group of paints which with $170-million to go 


new highly formable sandwich core will slow down the rate of burning for budget cuts. In th 
material. Measuring up to 20 ft long The paints do not stop fires, but aid 
and 5 ft in dia, the pods are fabricated considerably in minimizing the 


from aluminum Multiwave aluminum damage 
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TECHNICAL NEWS 


THE XH-40, the 


helicopter 


Army's new single-rotor, turbine-powered 
Bell Aircraft Corp., Fort Worth, 
XT-53 free-power turbine, this 
6-place helicopter has a vertical climb rate of 1900 ft per 
min, and hovering ceiling of 15,000 ft. The XH-40 is the 
first helicopter to have in-flight blade tracking, a device to 
trim the blades for smoother flight 


designed by 


Texas. Using a Lycoming 


Weight and wear savings 


THE NEWS IN PICTURES 


result from all-metal rotor blades and a new rotor hub de 
sign. Bell claims an empty weight reduction of 35 per cent, 
a 100 per cent increase in payload, and a 43 per cent increase 
in cruising speed compared to similar reciprocating engine 
tilted 
backward by pump-down skid wheels, permitting easy field 
repair 


driven helicopters now in use The XH-40 can be 


Mock-up does not have main rotor blades installed 


EXPERIMENTAI 
X-RAY 


veloped at the University of Rochester 
Medical Center is shown coupled with 
an announcement by Electric 
that it is going into production of the 
first commercial units in this country 


The apparatus can be used in any posi 


MODEL OF AN 


motion picture apparatus de 


General 


tion with conventional X-ray equip 

ment, and has a taking 

of 16 x 15 in. (conventional 

film is 14 x 17 in.). The 

be used with either 16 mm or 35 mm 
; 


film and offers a speed range of 3} to 
30 frames per second. Heart of the de 


vice is a £/0.71 lens, and an electronic 


picture area 


X-ray 


device can 


triggering mechanism which turns the 
100,000 to 130,000 volt X-rays on an 
off up to 30 times a sec in synchroniza 


I 


tion with the 
minimizing the 
patient receives 


motion picture 
X-ray dosage that the 


camera, 





A DESK-TOP ANALOG COMPUTER, in ad- 
dition to offering more flexibility to large com- 
puting sections, also will find use in the small 
company where the amount or extent of the 
problems do not warrant a full-sized model. 
The Miniputer was developed by Saunders-Roe 
Ltd., Southampton, England, to solve simple 
aircraft flutter and vibration problems and sim- 
ultaneous equations; to analyze linear servo- 
mechanisms; and to train operators for larger 
machines. It can solve problems expressed in 
terms of linear differential equations whose total 
of variables, plus derivatives does not exceed 
ten. Printed tape facility can be built in if neces- 
sary. Power unit is under the desk. Approximate 
cost in this country is $3000. 


AN AIRBORNE DIGITAL COMPI 
TER developed by the Missile and 
Control Equipment Operations, of 
North American Aviation, Inc, is 
SSSR RRS being checked before installation in a 
$8333 32 * 38 plane. Incorporating about 1000 tra: 
_~S Resse eM de. : à sistors, the computer will automati 
IA R R 8 cally and continuously process in-flig! 


auadeéduasd data. The entire unit occupies on 


DTTTTTIITI "A three cubic feet, weighs 125 lb, a: 


uses less than 100 watts. It contain 


51 standardized printed circuit panel 
for quick service and replacement. It 
was designed for U. S. Air Force use 
and can continuously integrate 

quantities simultaneously and solve 
differential and trigonometric prob 


lems 


TAKING A GAMMA RAY PHOTO- 
GRAPH of a weld in a high pressure 
pipe using the small ASS52 gamma ray 


machine made by the M. Falk & Co 
Ltd., 5 Victoria St, London, S.W. 1, 


England. Device holds five curries of 
iridium 192. Series of illustrations 
shows (left) film in light-tight en 
velope placed in a tension holder over 
the weld in the pipe; (right) operator 
on the opposite side of the pipe opens 
aperture of gamma ray machine allow- 


ing rays to escape and make shadow 


photograph on the film. The machine 
can be set at any angle from 0 to 90 
degrees. A larger machine carries a 
load of 3-4 curries of cobalt 60 
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TECHNICAL NEWS 


Production Line 


Aluminum 
Die Cast 
Engine Blocks 


Rolling off an experimental produc- 
it the 
30 to 35 per hr from one machine arc 
the first 


enginc 


tion line (above right rate of 

iluminum die cast 6-cylinder 
blocks. At left are the top and 
bottom sections of the engine. Manu 
facturer is the Dochler-Jarvis Div., of 
the National Lead Co., Toledo, Ohio, 
owners of the world's largest die cast 


ing machine—72 in., and capable of 


handling dies weighing up to 50 tons 

At the rate of 35 per hr, about 1700 
lb of molten aluminum are used. ‘The 

when it 
+3 |b 
[his is the largest dic 
129 


to size; no 


engine block weighs 50 Ib 
comes from the machine, and 
when trimmed 
aluminum. All 


casting made in 


holes are cored and cast 
holes have to be drilled. The same 


engine block in gray iron would weigh 


Broad Defense Mobilization Base Out of Date? 


In Washington, with the Subcom- 


mittee of the joint Congressional 
Committee on the Economic Report, 
witnesses argue not only the pros and 
protecting U.S 


from foreign competition on defense 


cons of industries 


grounds, but also the validity of a 
broad defense mobilization base in an 
H-bomb era. A number of 


ire requesting special protection from 


industries 
imports on the grounds that they are 


210 


essential to the national defense 
Watch ‘Tariff, Product Engineering, 
\ugust 1955, p 123 
more liberal foreign policy, such as 
National Trad 


Policy, will campaign against the re 


Those wanting a 
the committee for a 


stricting of imports for defense rea 
sons 

committee, headed bs 
Richard S 
Colonel, 


Re p 


Bolling, heard Leghorn, 


former Air Force and con 


ibout 175 Ib. Doehler-Jarvis estimates 
1 10 per cent price advantage over the 
conventional gray iron block 

Cost savings are gained because the 
oniy machining necessary on the dic 
block is 
sealing areas. In 
heat 


higher than that of gray iron, an en 


cast confined to the main 
iddition, because the 
conductivity of aluminum is 
block of aluminum needs a less 


The 


smooth surface of the die castings pre 


gine 
complicated cooling system 
vents the occurrence of uncontrollable 
sand pockets, restricting cooling water 
flow. 

On the basis of the 
the 6-cylinder block, the development 
of a V-8 


block is under way which will weigh 


work done on 


aluminum die cast engine 


between 70 and 75 pounds 


sultant to Harold Stassen on Disarma 
that the 
concept of building a broad defense 


ment problems, sa whole 


mobilization base has been rendered 
bsolete by the development of nu 
clear weapons. 

with the whole 


idea of building stockpiles of strategic 


Leghorn disagrees 
materials, standby armament produc 
tion capacity, and pools of special 
skills. ‘The that 
fense setup would be useless in World 
War III,” that a 


reason such a de 
Leghorn says, ‘“‘is 
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substantial portion of U.S. industry 
would be destroyed at the outset. ‘The 
decisive phase of the war would be 
over in weeks, not years, long before 
reserve military production capacity 
could be made to count." 

Leghorn feels that the huge cost of 
maintaining this standby production 
capacity would reduce the funds avail 
able for creating such deterrent forces 
as the strategic air forces and the tac 
tical atomic units 

Ihe opposite view is presente? by 
Samuel Lenher, of the Synthetic Or 
ganic Chemical Manufacturing Associ 
ation. He backs the defense mobiliza 
tion concept, and the protection of in 
dustries essential to national defense 
hese industries would be: those 
whose capacities have been expanded 
essential civilian 


to meet defense or 


needs; industries easily convertible 


from peacetime to wartime produc 
tion; those in which skilled manpowel! 
is necessary; those carrying on exten 
sive research; and those industries us 
materials or whose 


ing domestic raw 


products would be adaptable as sub 


stitutes in time of war 


Continuous-Cast 

Bearing Bronze Up to 

9 in. Diameter 

Sizes of continuous-cast bearing bronze 


have been increased from 
maximum of 5 in. dia up to 9 in. in 


a prey lOus 


diameter, and in a variety of shapes 
and alloys up to 12 ft in length. This 
advance has just been announced by 
the Continuous-Cast Products Dept., 
of the American Smelting & Refining 
Co. (Asarco), Barber, New Jersey. 

I'he basic continuous casting process 
is the same, with molten metal sup 
plied by an auxiliary melting furnace 
being poured into water-cooled 
graphite dies, solidifying and being 
pulled down vertically in 4-story high 
production 


from 


lines. Diameters range 
1s to 9 in., with travelling saws 
attaching themselves automatically to 
the continuous cast part to cut the 
metal to the specified lengths. 

[he process is a gravity-feed, bot 
tom-flow l therefore, 


casting process; 


impurities such as dirt and dross have 


been eliminated, with fatigue proper 


ties increased to 33 to 100 per cent 
Impact strength has been improved 
15 to 100 per cent. 
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COMING EVENTS 


JAN. 18-20 

Society of Plastics Engineers, 12th 
Annual Conference, Hotel Statler, 
Cleveland, Ohio. Subjects to be cov- 
ered in the meetings: Injection mold- 


ing technique ind machinery; 


extrusion technique; calendering and 
casting; reinforcement by fibers, cloth, 
elastomers; irradiation; foams; physical 
properties; research; tooling and molds; 
automotive and aircraft applications; 
and defense applications. For informa- 
tion contact: S. A. McElroy, Hercules 
Powder Co., 865 Union Commerce 


Bldg., Cleveland, Ohio 


JAN. 30-FEB 3 

1956 Winter General Meeting of 
the American Institute of Electrical 
Engineers, Statler Hotel, New York, 
N. Y. There will be 380 papers pre 
sented in 95 sessions and symposiums. 
Subjects of the sessions are, electrical 
developments in the: chemical indus- 
trv; mining and metals; petroleum; 
communications; land transportation; 
ind the 


textile industry 


FEB. 7-9 


11th Annual SPI Reinforced Plastics 
Div. Conference, Hotel Chalfonte 
Haddon Hall, Atlantic City, N. J. Sub 
ject of symposium to be Fatigue and 
Creep-Rupture of Reinforced Plastics. 
[he symposium will bring together 
speakers with the latest information, 
pointing up areas needing further in- 
Authors who 
mit papers should submit abstracts to: 
C. R. Stock, American Cyanamid Co., 
Stamford, Conn 


vestigation wish to sub 


MARCH 12-16 


12th Annual Corrosion Conference 
of the National Society of Corrosion 
Engineers, Hotel Statler, New York, 
N. X. 


cussions on: corrosion principles; chem- 


There will be a variety of dis- 


ical inhibitors; steel metallurgy; power 


ind communications; high tempera 
ture corrosion; plastics; protective coat 


ings; and instrumentation. 


MARCH 14-16 

Aviation Div., Ameri- 
can Society of Mechanical Engineers, 
Hotel Statler, Los Angeles, Calif 


Conference, 


MARCH 19-23 


24th Annual Convention and Ex- 
position of the American Society of 
lool Engineers, International Amphi 
theatre, Chicago, Ill. Theme will be 
“Tooling for Tomorrow.” Over 60 
papers will be presented, and 12 plant 
tours have been arranged 


MARCH 26-27 

Instruments and Regulators Div., of 
the ASME, Conference, Princeton 
University, Princeton, N. J 


APRIL 10-12 

12th Annual Meeting of the Metal 
Powder Association, and the 1956 
Metal Powder Show, Hotel Cleveland, 
Ohio. ‘The 


cover structural parts, bearings, filters 


i Y HM 
Cleveland, meeting will 


friction materials, cores and others 


APRIL 11-13 
The 7th Region 
ference, of the Institute of Radio En- 
gineers, Hotel Utah, Salt Lake City, 
Utah. Program of technical papers and 


lechnical Con- 


field trips is planned. Papers should 
be forwarded to: Mr. Larry S. Cole, 
Utah State Agricultural College, 
School of Engineering & Tecl 
Logan, Utah 


hnolog s 


APRIL 18-20 


National Industrial Research Con- 
ference, sponsored by the Armour Re- 
Foundation as part of their 
Illinois Institute of 
33rd o Chi 


I'welve papers will be pre 


search 
20th Anniversary, 
Technology, 35 West 
cago 16, Ill 
sented, with a number of industrialists 
ind research directors taking part in 
| program designed to guide industry 


proht 


I 


in the administration of more 


able research. 


MAY 14-17 
First 
Convention 


Design Engineering Show, 
Hall, Philadelphia, Pa 
[he first show of its kind, it 
devoted to, and will have on exhibit 


will be 
ill types of original equipment which 
go into the manufacture of a finished 
wth of 

Ma 


in outer 


[he Basi 


l he show 1 


called 


product 
inother show 


terials Show 





A MESSAGE TO AMERICAN INDUSTRY * 


The National Merit Scholarship Corporation 


Business is Offered Big Dividends 
on Investment in Higher Education 


Business firms searching 
for a satisfactory avenue to 
provide financial aid for 
our colleges and universi- 
ties now have a new oppor- 
tunity of major importance. 
It is provided by the Na- 
tional Merit Scholarship 
Corporation, which has of- 
fered to devote $8 million 
to matching, dollar for dol- 
lar, gifts by business firms 
for college scholarships 
and supplemental gifts to 
the institutions where the 


scholarships are used. 


The National Merit 


The McGraw-Hill Publishing Com- 
pany is availing itself of the opportunity 
to establish ten National Merit Schol- 
arships. They will be known as the 
McGraw-Hill Merit Scholarships. The 
scholarships are to be awarded to qual- 
ified candidates for a four-year college 
course in the fields of science, engineer- 
ing and the other professions and the lib- 
eral arts. There will be no limitation, 
beyond the appropriate professional ac- 
crediting, on the college or university 
selected by a successful candidate. As 
part of a continuing program to aid high- 
er education and educational institutions, 
McGraw-Hill is happy to be able to share 
in what it believes to be the constructive 
educational endeavor of the National 
Merit Scholarship Corporation. 


ONE OF A SERIES 


school graduates do not go 
to college. The principal 
reason is that they do not 
have the money required. 


To Save Unused 
Brain Power 


The National Merit 
Scholarship Corporation 
will strive to eliminate this 
dangerous neglect of top- 
flight ability. To this end 
it is inviting the nation’s 
high schools, numbering 
more than 24,000, to par- 
ticipate in its program by 


Scholarship Corporation, 
an independent agency fi- 
nanced initially by gifts of $20 million from the 
Ford Foundation and $500,000 from the Carnegie 
Corporation, has three major purposes which are 
closely related. They are: 

l. To locate those of the nation’s young men 
and young women who are best equipped to go 
to college. 

2. When necessary, to help these young peo- 
ple go to college by giving them financial aid. 

3. To help colleges and universities meet the 
full cost of the instruction of those to whom 
National Merit scholarships are granted. 


At present about half of the nation’s top high 


designating as available 

candidates for National 
Merit scholarships the top 5 percent of their senior 
classes. Those so designated are then invited to 
take a series of tests and to submit reports designed 
to assure selection of the very best talent in each 
state. The number of scholarships to be allotted to 
each state will be proportionate to the number of 


high school graduates in the state. 


The winners, the total number of whom will be 
determined by the amount of money the Scholar- 
ship Corporation has available, will be eligible for 
awards. For those who need no financial help to go 
to college there will be honorary awards of $100. 
For those who must have help the Corporation will 
grant scholarships covering as much as necessary 
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of the cost of instruction and living expenses for 


a four-year college course. 


Colleges Get Financial Help 


The provision of funds to cover the students’ 
expenses does not, however, solve the financial 
problems faced by many colleges. That is because 
the tuition charges paid by the students do not 
cover the cost of the instruction. The deficit must 
be met by drawing upon endowment funds, gifts, 
grants, and other available sources. 

Consequently, to prevent holders of National 
Merit scholarships from imposing any additional 
financial burden on the colleges and universities 
they elect to attend, the Corporation will make a 
supplementary grant to these institutions. The sup 
plementary grant will be the equivalent of regular 
tuition charges made by the school, with a top 
limit of $1,500 a year for both the tuition and the 
supplement. 

As the scholarship grants to the winning stu- 
dents will vary, depending upon how much finan- 
cial help they need, so will the supplementary 
grants vary from one college to another, depending 
on their regular tuition charges. However, it is 
anticipated that on the average the full cost of a 
National Merit scholarship—including aid to the 
student and the supplement to the college—will be 
about $1,500 a year. 

Many business firms will find a compelling ap- 
peal in a program which is designed at once to 
mobilize the nation’s intellectual resources more 
effectively and, in the process, give very badly 
needed financial help to our colleges and univer- 


sities. 


Two For One Return Offered 


However, there are numerous other inducements 
to business firms to finance National Merit schol- 


irships. These scholarships may: 


l. Carry the name of the firm or be named 
in honor of someone designated by the firm. 

2. Be limited to use in types of colleges of 
particular interest to the sponsoring firm. 

3. Be limited to a college course, such as 
science, engineering or liberal arts, of special 
concern to the sponsor. 

t. Be restricted to candidates or institutions 


in geographic areas specified by the sponsor. 
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In addition to these advantages there is a special 
financial inducement to help the Merit Scholarship 
program. It is that for every Merit scholarship a 
firm or individual finances, the Corporation will, 
up to the limit of $8 million, match the funds and 


make another National Merit scholarship available. 


There are many good ways of helping our finan- 
cially beleaguered colleges and universities, and 
many corporations are already using one or more 
of them.* For those companies that can do so with- 
out embarrassing complications one of the best 
ways is to make unrestricted gifts directly to the 
institutions. But this new way provided by the cre- 
ation of the National Merit Scholarship Corpora- 
tion (Address: 1580 Sherman Avenue, Evanston, 
Illinois) has the broad appeal of serving two pur- 
poses of transcendent importance simultaneously. 
The purposes are to see that our best brains are 
fully trained and utilized and that our colleges and 
universities, crucial contributors to this process, 
are helped at the same time. Business will serve 
the nation and its own community well by giving 
the National Merit Scholarship Corporation gen- 
erous help. 


+ 


These, as well as the plight of our colleges and unive 

are discussed in a pamphlet, “Business Aid to Ou 

ind Universities,” which embodies a series of five 

which appeared in all McGraw-Hill publications. C 

the pamphlet can be obtained without charge by addressing 
the Department of Economics, McGraw-Hill Publishing Com 
pany, Inc., 330 West 42nd Street, New York 36, New York 


Methods of helping our colleges and universities financially 


ire also outlined and discussed in a pamphlet, “Aids to Cor 
porate Support of Higher Education,” which may be obtained 
without cost by addressing the Council for Financial Aid to 
Education, 6 East 45th Street, New York 17, New York 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to he bp 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro 
fé ssional community served by our industrial 
and technical publications. 

Permission is freely extended to neu spapers, 
groups or individuals to quote or reprint all or 


parts ot the text. 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 





P you can have the advantages of 


plug mounting 


in all these Automatic Electric 


relays 


CLASS A: 
The "all-purpose" relay for use where first 
cost is important. Gives long, dependable 
service. Size: 494" x 24" x 174". 


CLASS B: 
Made for extremes of long service life and 
dependability — often exceeding 400 mil- 
lion operations! Size: 43$" x 234" x 1A". 


CLASS F: 
Low operating power makes this relay espe- 
cially desirable in a.c. circuits where relays 
function without specified operate or release 
time delays. Size: 49$" x 1'5/6" x 1%". 


CLASS S: 
Made for exacting miniature requirements. 
Used in aircraft where resistance to shock 
and vibration is needed in a small, light, 
reliable relay. (For printed circuit applica- 
tions—see below.) Size: 2*/4" x 2" x 14". 


CLASS Z: 
Provides maximum timing in a "small-as- 
possible," low-cost relay. Compact, light, 


resistant to shock and vibration. Size: 34" 
x 274" x 124". 


"PLUG-IN" RELAY FOR PRINTED CIRCUITS, 
Design of coil and spring terminals permits 
direct insertion into printed circuits with 
high-conductance connections, easily sol- 
dered. Bearing design gives up to 120 
million operations without readjustment or 
relubrication. Size: 134" x 154,"-134" (de- 
pending uponnumber of contact springs) x1”, 


214 


For any application, you can choose an Automatic 
Electric relay—a top-quality relay in every way—with 
the additional advantages of plug mounting: 


Minimized inventory—When you standardize on 
plug-in relays, you can often interchange the same 
basic relay in many models of your equipment. Thus, 
you make substantial savings by reducing your inven- 
tory costs, speeding assembly. 

Fast, simplified inspection and maintenance — Plug- 
in relays permit periodic bench inspections with almost 
no "down time" involved. Entire banks of relays can be 
removed for testing, and then replaced, in seconds. 


Simplified replacement— Plug-mounted relays can be 
replaced quickly and easily at otherwise inaccessible 
points in your equipment. Even an unskilled service 
man can replace relays in a matter of seconds without 
tampering with circuit wiring. 

You can select Automatic Electric plug-in relays from 
five basic types and thousands of individual assemblies. 


Send for Relay Circulars 1800 —1804 —They give 
complete specifications, dimensional drawings, and help- 
ful information. Address Automatic Electric Sales Cor- 
poration, 1033 West Van Buren Street, (HAymarket 
1-4300) Chicago 7, Illinois. In Canada: Automatic Elec- 
tric Sales (Canada) Ltd., Toronto. Offices in principal 
cities. 


AUTOMATIC L1 ELECTRIC 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


Calculating Mass Moments of Inertia 


M. KLOOMOK 


Manager, Scientific Computation Lab., 


K V. 


International Business Machines Corp 


MUFFLEY 


Associate Engineer, International Business Machines Corp 


I'WO NOMOGRAMS PROVIDE A MEANS for quickly 
calculating mass moments of inertia of cross 
sections of any shape and for any material. 
lhe bar nomogram is restricted to cylinders 
than steel by mul 
tiplying chart value by material factor Cm 


Convert for materials other 


which is the ratio of density of given ma- 
terial to density of steel. Scale factors C, and 
C, are used to compensate for lengths and 
diameters outside range of scales 


EXAMPLE 
Find J for an aluminum disk I 0.2 in 
thick and D = 14.5 in. dia 
For on-scale values adjust decimal points 
i? 2.0, D’ 1.45. From chart obtain 
p 0.00062. Multiply by scale factors 
J = J’ (CL) (Co) (Cm) 


= (0.00062) (0.1) (10,000) (0.34) 
= 0.21 in.- ‘ib. sec? 


Mass moment of prismatic bodies of any 
cross-sectional shape can be obtained by using 
the circular nomogram as follows: 


l. Trace cross section on Fig. 2 so that the 
axis of rotation falls on center. If necessary, 
drawing of part can be enlarged or reduced to 
suit. 

2. Count the number of boxes per ring cov 
ered by the tracing and enter values in column 
4 of table on the left of nomogram. If a full 
ring is covered by the part, the value in column 
4 will correspond to value in column 2. 

Divide the box count per ring by total num 
ber of boxes per ring and multiply by the total 


J per ring, to give net J per ring for part: 


(column 4) X (column 3) 


Column 5, net J per ring = 
I g column 2 


4. Add up column 5 to obtain the total J’. 
5. Correct for thickness, scale and material 
factors as follows: 


J estasi part (J 


= thickness of part, in 

= scale factor = (scale of part drawing 
For example, if drawing had been reduced 
to half-scale before tracing (Step 1), C, 
would be (1/2)^*, or 16 
material factor, as given on bar nomi 


gram 


For mass moment of inertia of an DEN 
object, an approximation can be made by sli 
ing the object into laminae using a series of 
cutting planes perpendicular to the axis. Indi 
vidual J values for each lamina are added to 
give the total J. Cutting planes should be 
taken at each point of discontinuity, such as 
the first CP in the figure below 


9 


CP: Cutting Fl, le — ls 


olane 


JCP Ie CP Jy CP uy 


Cutting planes should also be taken so as 
to produce essentially prismatic or conical sec 
tions. For conical laminae, the mass moment 
of each should be calculated at a point (such as 
Jı) approximately one-third from the large 
end. l 

If the actual object is available for test, an 
experimental determination of J can be quickly 
made by supporting the object on pivots and 
measuring the time of oscillation. This proce- 
dure is described in “Determining Rotor In 
ertias by the Pendulum Method,” D. K 
Wright, Jr., Product Engineering, May 1952, 
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BAR NOMOGRAM 


for cylinders 


SCALE FACTORS 


Length CL 
0.1 to 1.Oin 0.1 
Oto 10.0in 1.0 
10.0 to 100.0 in 100 


Diameter Co 


Ol to LOin 0.0000! 
ILO to 10.0 in 1.0 
10.0 to 100.0 in 0,000 


Material 


Aluminum 
Brass 
Bronze 

Cast iron 
Copper 
Laminoted Phenolics 
Magnesium 
Neoprene 
Nylon 
Oilite 

Steel 


Symbols 
J= Mass moment of inertia, in.- Ib - sec? 
D = Cylinder diameter, in. 
m = Mass of cylinder, Ib- sec*/ in 
w » Density, Ib/in? 
L = Length, in 
g= Acceleration of gravity, 386 in./sec* 0.00010 


0.00007 





lor maximum capacity in minimum spac 
VERSA 


MANIFOLD MOUNT VALVES 


FOUR-WAY VALVE 
TWO POSITION 


PILOT ACTUATED 


1 SPRING RETURN 
VIEW OF BOTTOM 


The Versa Manifold Mount Valve is ideally suited for 
those installations where space is at a premium 


All piping can be installed, connected to Manifold 


' 


Plate, and even purged before installation of the valve 


itself. The Versa Valve is simply installed by bolting 
into place on the Manifold Plate 
The valve proper, being independent of piping, can be 
easily removed for service or replacement without 
the extensive work normally involved in disconnecting 
piping or disassembling the valve 


THREE-WAY VALVE 


TWO POSITION 
PILOT ACTUATED 


SPRING RETURN 3 NUM — — 


VERSA PRODUCTS COMPANY INC. 


249 SCHOLES STREET 


BROOKLYN, NEW YORK 6, N. Y. 
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Versa Manifold Valves are available with any type of 
actuating device in sizes from +4” to 1” NPT 

3-, 4- and 5-Way for pressures from partial vacuum t 
500 PSIG 

Versa has over 110,000 models and sizes available for 
immediate delivery. Standard Manifold Plates (or “Sub 
Plates") are available in rolled aluminum, but brass or 


steel plates can be supplied upon request 


All Versa Valves are triple pressure and functionally 
tested under water for guaranteed leakproofness 


The entire line of VERSA Valves is 
fully explained in our new compre- 
hensive Folder No. 14. For your, 


free copy, fill out Coupon below. 


Versa Products Company, Inc. 
249 Scholes Street 
Brooklyn, New York 


Please send me Folder No. 14 


— GN i Oa 


Firm 
Address 


City 





Dodge selects Enjay Butyl / am 
rubber for big rear-window weatherstrip 


Super-durable Enjay Butyl fits perfectly Dodge’s rigid specifications for 
its rear-window weatherstrip. Under the toughest conditions of weather 
and use, Enjay Butyl parts stay like new, help add style and color to 
new cars. In fact, some automobiles have more than 100 parts made 
of this fabulous rubber. 


The many advantages of Enjay Butyl make it the almost perfect 
rubber for the automotive industry. Its price and ready availability are 
advantages, too. And it is now available in non-staining grades for white 
and light-colored parts. For full information and for skilled technical 
assistance in the uses of Enjay Butyl, contact the Enjay Company at 
either of the addresses below. 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
District Office: 11 South Portage Path, Akron 3, Ohio. 


36 SUCCESSFUL YEARS OF LEADERSHIP IN 


L4V 


BUTYL 


Enjay Buty] is the super-durable rubber 
with outstanding resistance to aging e 
abrasion « tear « chipping « cracking e» 
ozone and corona » chemicals * gases 
* heat * cold « sunlight * moistur 


SERVING INDUSTRY 
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ENGINEERING - REFERENCE BOOK SHEET 


100,000 


76.000 Determining 


50,000 


46000] - = Oscillatory 


30,000 


—2813 : Accelerations 


JOSEPH F. SODARO 


1,000,000 A= 0.0511 f ?r 


= where 
N | A 
N 


100,000 \— - f= frequency, cps 


r = peok -to -peok 
displacement, in 


= acceleration ings 


in, 


Displacement r, 


wu 
a 
o 
i 
^ 
o 
c 
a 
3 
c 
a 
e 
u 


Peak - to - Peak 


Exomple 
Given: f= 
r 
Solution 
(1) Frome Line I 
A= 30 Q's (approx) 


(2) Repeat on right-hand 
scales (Line IL) for 
greoter accuracy 
A=3igs (3.1 on scale) 
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ADJUSTABLE FHP DRIVE is comprised of motor, half or 


full-wave electronic control circuit and an adjustor. 


Adjustable Electronic Drive for Fhp Shunt Motors 


Ihis fhp electric motor drive foi 
single-phase, a-c input provides con 
tinuously adjustable speed, which i 
practically independent of the load 
applied to the motor and of line volt 
age changes. It consists of a stand 
ard fhp, d-c shunt-wound (separateh 
excited) motor, an electronic unit, and 
a speed idjustor. Che idjustor is 
based on a small potentiometer, which 
may be mounted on the electronic 
unit or installed in a separate control 
station. By means of a circuit modifi 
cation, constant speed with adjustable 
torque is also possible 

Overload protection can be pro 
vided by a current-limiting circuit 
which sharply limits the current and 


stead of burning out tubes and motor 
' the driven equipment if 


current-limiting cu 
uit provides rapid starting; the mo 
switched instantly 
desired speed from a standing start, 


new electronic control may 


shunt-wound d-c motor having a frame 


size smaller 


brought out to four separate 
Special units « 





may be used with a single half-wave 


thyratron, direct from a 230-v, a« 
line 

I'he full-wave circuit model is com 
prised of a transformer, a field recti 
fier (tube or dry type) a full-wave 
pair of thyratrons for supplying the 
irmature, and the necessary control 
ircuits. The transformer primary is 
wound for connection to any stand 
ird single-phase a-c supply voltage 
Ihe field rectifier is of the full-wave, 
gas-filled tube type, or alternately of 
the dry-disc selenium, copper oxide, 
germanium or silicon type. The arma 
ture supply is made up of a pair of 
thyratrons of suitable size, dependent 
upon the horsepower rating of thc 
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AND MATERIALS 


SPECIFIED B Y PRODUCT ENGINEERS 


FULL-WAVE SHUNT MOTOR drive 
circuit diagram has packaged thyra 
ton grid control 


Voriable speed 
a-c grid voltage 


f 


n i — 
moto [his fu l nodel makes it 


possible to use a smaller frame motor s mel i? du 
Also, t rque output 1s smoother " 

For low-cost applications, a sing Stabilizing 
thyratron, half-wave unit is used with winding 
jut an anode transformer; the thvra 
tron is connected direct to the 230-4 
i-c line and drives a 140-v, d-c motor 
Small drives can be developed for a 


/ 


Speed - dependent 


feedback voltage 


115-v, a-c line with a 60-v, d-c motor 
In both models, the circuit is fail 
I 


safe since it uses no vacuum tubes and 


from separate 
controlling 
reference voltage 


Field supply 
rectifier 


the motor shuts dowi $8 SOOI s t 
} l 1a ( la l Current limit rectifier 


! 1 3 Current - limit eid IR 
son whatsoever, including ficl pp Current limit reference vo/tage feedback voltage 


control signal is removed for am 


failure 

Motor speed l it all times 
ible over a range 5:1 € 
manually setting an yo bee 


vic [he potentiometer used 


plied with onstant d-c ref OF f f TL I Anfec 
Id I reg itor 


voltage held bv a vol 


tube so that the speed i 


speed 


independent of line 
tions. Speed may b: 

utput signal from 
outside source 

Dynamic braking 
by means of a conta 
nects a brakin 
mature 

Complet: utomation of machin 
tool operation has been accomplish 
with the electronic unit shown in the 
right hand half of th ompanyin 
photograph [his provides 16 pr 
selected feeds over a 40:1 speed rang 


with almost instantaneous and precise 


= dl sue am 


speed change, and with provision fot 


stopping the motor within one tenth 


| 
| 


of a revolution of a predetermined 
number of revolutions, from anv speed 
up to as much as 6000 rpm. Ve 
trol Engineering, Inc., P. O. Box 1089 
Stamford, Conn 


Rated full load tor 


| 


For more information 
Circle 1, inside back cover 


— — 


Or— 


 e0 
TORQUE VS. SPEED curves for 1/3 


radius) 
hp, full-wave drive 


CONTINUED ON PAGE 224 
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COMPONENTS 


Speed-change Sensing 
System 


Designed especially for use in pre- 
cision automatic speed control equip- 
ment, this new unit is said to react to 
a speed change as small as } of 1 per 
cent of its top operating speed. It 
can be used at any speed up to 80, 
000 rpm. No vacuum tubes are used. 


Steel Nuts 
For Up To 800 F 


A line of lightweight stainless steel 
anchor and gang channel locknuts 
for use to 800 F, and for applications 
where non-magnetic requirements ex- 
ist, includes one and two-lug anchor 
or plate nut shapes. One floating nut 
body in the series has a 0.030 in. min 
radial float and another design offers 
multiple floating nuts installed in a 
strip of stainless steel channel. All 
of these designs are intended for blind 
mounted applications where the nut 
is “fixed” to the basic structure to 
simplify repair and replacement work 


in inaccessible locations. Nut retainers 


AND 


MATERIALS 


While completely automatic in opera 
tion, the unit also incorporates a 
tachometer indicator to provide the 
operator with continuous speed in 
dication. High accuracy, maintenance- 
free operation are claimed. Weston 
Electrical Instrument Corp., 614 Fre- 
linghuysen Ave., Newark 5, N. J. 


For more information— 
Circle 2, inside back cover 


and channels in this series are of Type 
321 stainless steel. 

. Thread sizes available are 6-32, 
10-32 and 1-28. These sizes with the 
exception of 6-32 also are available in 
the gang channel nuts. Elastic Stop 
Nut Corp. of America, 2330 Vauxhall 
Road, Union, N. J. 


For more information— 
Circle 3, inside back cover 


2^ 
26, 


Battery for Up to 20 Years 


Since this nickel-cadmium battery is 
hermetically sealed, no damaging 
fumes or liquids are given off in 
normal operation and it performs in 


environmental temperatures ranging 


continued 


from —40 F to 160 F. Peak discharge 
ipacity are. per- 
may be 
state of 


rites up to 20 times « 
missible, and the batteries 
stored indefinitely in any 
charge or discharge. Sizes from 0.8 
amp-hr are available. Saft Corp. of 
America, Gregg St., Lodi, N. J. 


For mo:e information— 
Circle 4, inside back cover 


Twelve-Position 
Rotary Switch 


A line of low-current, subminiature 
rotarv switches 1.16 in. dia, iacluding 
contacts, are designed for use on elec- 
tric and electronic testing equipment, 
miniaturized and transistorized de- 
vices, and other applications where 
space is limited. Standard contact 
arrangements from single-pole twelve 
positions to four-pole, three-positions 
are offered; all have positive indexin^ 
with 14-in. torque. One, two or three 
decks can be supplied with continu 
ous rotation with single-pole or stops 
for multi-pole operation. 

Che 
of an impregnated glass melamine 
which is said to have high humidity 
Wafer contacts are 


wafers in these switches are 


resistance. silver 


plated and double-wiping for low 
contact resistance and self-cleaning for 
long life. Solder-type lugs are used 
on the wafer' connection ends for 
ease in wiring. One-piece rotor-con- 
tact construction minimizes resistance 
and chance for failure from corro- 
sion. Rotor contacts are silver alloy 
supplied in either shorting (make- 
before-break) or non-shorting (break- 
before-make) types. The detent mech- 
anism has a single moving part. 
Mounting is by means of a 1 in, 
CONTINUED ON PAGE 
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... 1S specially trained to analyze 
your special fastener needs 


Continental Screw leads entire 
industry in production of special fasteners 


ontinental is the only screw manufacturer that 
C requires every engineer to have specific experi- 
ence in the production of ground thread taps and 
gages. Continental knows that special training in this 
exacting field is necessary to give each job the skill 
and understanding it requires. 

As a result of this specialized training, Continental 
produces more special fasteners than any company in 
the field. Over 6,500 different blueprints are turned 
out each week by Continental engineers. And the 
degree of accuracy is so great that Continental cold- 
forged fasteners are daily replacing expensive screw 
machine products, improving the product by in- 
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creasing its strength while reducing its cost 

Why not put your special fastener needs in the most 
experienced hands. Continental’s specially 
engineers are always ready to analyze your particular 
fastener needs. Call Continental today 


trained 


You Can Always Count on Continental 


Continental Screw Co. 


Manufacturers of Holtite Fastenings 


New Bedford, Massachusetts, U.S.A. 





NEW COMPONENTS 


AND 


MATERIALS . 


continued 


— — — — — — — — — — — — — — — — —— ——— — 


No. 32 threaded bushing, } 


Standard, pointer-type black plastic 
knob, mounting washers and hex nut 
are provided. Maximum panel thick 
Overall depth of the 
switch behind panel is 0.600 in. for 
the single-deck type to 1.160 in. for 
the three-deck model. 

Contact 
dielectric strength, 1000 v, rms, min; 
100 
min; current-carrying capacity, 1 amp 
it. 50 v, dc; 


in. long 


ness is ¢ in 


resistance is 0.015 ohm; 


insulation resistance, megohm 
current breaking capacity 
250 ma at 50 v, dc, or non-inductive 
a-c load. International Instruments 
Inc., P. O. Box 2954, New Haven 15, 
Conn 
For more information— 
Circle 5, inside back cover 


Insert Requires 


No Tapping 


This thread insert is pushed into 
a straight-sided, plain hole to provide 
female threads in non-structural parts. 
Ihe hole can be drilled, molded or 
d e cast. 
[he 


device 


l'ooling consists of a mandrel 
mandrel may lx 
with a suitable 
insert into the 
kick 
piston. Rotation is not required 

Che 


plastics, 


used in any 
stroke for pushing the 
a drill 


pre SS Or all 


hole, such as 


press, press, arbor 


insert is recommended for 


zinc die castings, permanent 


mold and sand casting alloys, wrought, 
die cast and cast aluminum alloys, 
lead base casting alloys, soft copper 
base alloys and ferrous metals unde: 
ihe 


from wire 


certain conditions new insert is 


manufactured 


coiled into 


a helix 

When the turned into the 
threads provided by the insert, a run 
out thread on the screw 


wedges the t p coil 


SCTCW 15 


iutomaticalh 


f the insert int 


————————————————————————————— — ——CONTINUED ON 


6 


the parent material which securely 


anchors it. In the case of light met- 
als, a simple staking operation may 
an alternate method of 
inchoring. The insert can also be 
installed from the back, in the 


of through-holes, to press 


be used as 


case 
against a 
retaining shoulder. 

lhe new push: insert is available as 
standard in copper-clad steel but is 
also available in phosphor bronze, 
cadmium-plated steel and other mate- 
rials Heli-Coil Corp 


For more information— 


Danbury, Conn 


Circle 6, inside back cover 


Voltage-Sensing Rectifiers 


These rectifier units automatically 


increase the output voltage as the load 
or current demand is increased. De 
veloped for automatic plating opera 
other 


degree 


tion, use can be extended to 
applications where a 
ot constant 
quired. 


Fhe 


with 


greater 
current density is r« 


amount of voltage 


load 


by a simple control which 


InCrcasc 


increasing may be varied 


IS preset 


In automatic program plating, during 


and 
as succeeding racks are added to the 
volt 
age requirement increases in order t 
maintain a required current density 
in all the work. At the end of a plat 
ing period the voltage 


a fully automatic plating cycle, 


solution (increasing load), the 


iutomaticalh 
decreases to prevent excessive current 
remaining 
pieces of work. Rapid Electric C 
2881 Middletown New Y 
61, N. Y. 


density or burning of the 
Road, 


For more information— 
Circle 7, inside back cover 


Wick-Covered Spring 
Carries Lubricant 


\ barrel shaped coil spring 24 in. 
long and designed to compress to a 
solid height of $& in. is covered with 
tubular wick 
for use in die sets, these springs are 
reversible and worn portions of wick 
may be pulled forward and cut off as 
reported that 


vers Can be 


in absorbent Designed 


it becomes worn. It is 


these lubricant-carrying 


> per cent 
William V. 
LaSalle, Ill. 


For more information— 


much as 


serious effects. 


P.O. Box 455, 


tretched as 
without 
Heinz, 


Circle 8, inside back cover 


Miniature Gearing 
£ 


of precision miniaturized 


ire now available for delivery 


in 30 days or less. l'hesc gear 
the following tolerances and 
tooth to tooth 


0.0003 in.: 


haracteristics com 


total 
jour 
+0.0001 in.: 


and 


posite tolerance, 
composite tolerance, 0.0005 in.; 
nal diameter tolerance, 
teeth 
bearing diameters; 

ingle; 80, ‘ 


burnished gear burnished 


20-deg pressure 
6, or 120 diametral pitch 
Hardened stainless steel, brass, alu 
re. avail. 


minum and other materials 


ible 


different 


Gears with closer tolerances, 


pressure angle and 


pitch 
AGMA 


ivailable on special order 
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BERRIA ——— 
Only .250” THICK 
I 3 


y 77. e by Kaydon 


world's thinnest radial ball bearing 


pee» a typical example of Kaydon's Reali-Slim unique 
radial ball bearing that's finding wide application in 
practically every industry. Reali-Slim are the world’s finest 
thin-section bearings and proportionately are thinner than 
a wedding ring. The bearing illustrated here is 12.000” I.D., 
12.500” O.D., .250” thick — weighs less than 8 ounces. De- 
signed for minimum weight and space limitations, it has a 
static load capacity of 5,520 lbs. and 894 lbs. at 100 rpm 

If you’re looking for Reali-Slim, lightweight, radial ball 
or roller bearings, look at Kaydon’s Reali-Slim line. Besides 
hundreds of standard Reali-Slim designs, there’s a wide 


KAYUUN 


THE 


—MUSKEGON*MICHIGA N — 


variety of special races, seals and separators to meet special 
bearing problems. What's more Kaydon is able to produce 
these Heali-Slim, high-precision bearings because Kaydon 
specializes in the unusual. In addition, Kaydon bearing 
engineers are prepared to give you valuable help with tech- 
nical bearing application problems. 

For complete data on Reali-Slim bearings for standard or 
special applications, ask for engineering Catalog No. 51RS.2 
Reali-Slim Ball Bearings — in Conrad, angular con- 
tact, 4-point contact and other types are available in 


seven standard cross sections from .250" to 1" and in 
bore diameters from 4" to 40", 


Reali-Slim Roller Bearings — in radial or taper roller 
types are available in cross sections from X," and in 
bore diameters from 5" to 40". 


ENGINEERING con Pr. 


All types of ball and roller bearings — 4" bore to 120" outside diameter . 


Taper Roller * Roller Thrust * Roller Radial ¢ Bi-Angular Roller + Spherical Roller © Ball Radial * Ball Thrust Bearings 


Product Engineering — January, 1956 


ELLI 





COMPONENTS 


tandards used throughout. Washing 
ton Machine & Tool Work In 


11 Washington Ave., S.. Minn« 
15 Minn 


For more information- 


Circle 9 


For more information 
Circle 10, inside back cover 


Self-Adjusting Air Filter 


bv differential 
lll flow 8 


rust, grit, 


through 


the unit 


moisture sludge 


with a 
pecite gravity great than air ¢ 
main filter chamber of th« 
Sudden stoppage of the air flow 
causes the internal valve to chang 
ition. During 


water 


ind other abrasive ibstances 
lect in the 
unit. 
brief instant, 
n substances « 
ted ar ttisoned through tho 
of the sep 
epeated cach 
| 


opening 
I 


inside back cover 


MATERIALS 


continued 





stopped 
unit has a range of from | t 


operating range 1s from 


ssure. Weight is 


Emco Pneumatic Corp., 1517 
cust St., Des Moines, lowa 


For more information— 
Circle 11, inside back cover 


Fitting for 
Liquidtight Conduit 


Sealing action achieved through 


the use of a brass sealing ring, which 


in. integral part of the connector 


removed. Tightening of 


neve! 


the nut compresses and coins thc 
rà ealing ring into the body and 
iut to provide a solid mass. 


Ihe new connector is being manu 
factured in a complete range of siz« 


for straight, 45 


k 


and 90 deg conn« 
ms. Electrical Fittings Corp., 37-5 
NI W oodsid: 34. New York 


For more information— 
Circle 12, inside back cover 


Time-Delay Relay 


This time-delay relay 
by a 


is powered 
solenoid-operated differential 
Delays are available 
in an extremely wide time range. This 
unit 


type movement. 


can be provided with variou 


vitch combinations and is also avail 


ble as a clutch-type motor. 


f the 
timer 
115 or 220 « 


ximate dimensions í 


24 in. dia. The 
signed for 
ition. Units 


ind frequencies 


othe 
can be pro 
Motor Div., \ 
America, Inc., Old 


sristol ocalinc 


Savbrook, 


For more information— 
Circle 13, inside back cover 


Clutches for 


Heavy Duty Equipment 


[he clutcl 


clutches are 


plate used in thes 
suited for heavy 
trucks, 
tanks, 


ther heavy 


said to be 


duty machines such as tractors, 


cranes, hovels, bulldozers, 


carth movers, graders and 


machines. Field tests indicate up to 
100 percent more torque capacity and 


permit the use of smaller diameter, 
less expensive units Less lever oi 
pedal pressure is required for engag 
ing and disengaging 

rk life of the clutches has been 
niu h l 


time fo! 


t00 percent, cut 
idjustments or 


CONTINUED ON PAGE 230 
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built to do ju 


An incremental synchro positioner 


before wiring to header and hermetic 
sealing. The synchro rotor is stepped 
in one or fifteen degree increments 
clockwise or counterclockwise  de- 
pending upon which of four coils is 
momentarily energized by a d-c pulse. 
The synchro can be rotated any num- 
ber of degrees or revolutions. The 
cylindrical member resets the synchro 
to electrical zero if a pulse is applied 


to the “reset” circuit 


Like all Transicoil servo assemblies, this 
incremental positioner “does the job 
right” because it was designed for a 
single application . . . by a company 
whose major function is to provide com- 
plete servo assemblies precisely engi- 
neered and manufactured to solve indi- 
vidual servo control problems. 

Of course, if you merely want servo 
components, you'll find Transicoil’s con- 
trol motors, motor-gear train combina- 
tions, motor-gear train-generator com- 
binations, and servo amplifiers built to 
the highest order of precision and ac- 


m 


curacy. But it is in the “package 
engineering of unique assemblies that 
Transicoil’s experience and creative 
imagination offer the greatest value. 
And in most cases, these assemblies cost 
no more than the individual components 


would purchased separately. 


That’s why it pays to check your 
servo problems out with Transicoil first. 
Write outlining your problem, and ask 
for Transicoil’s new gear-motor bulle- 
tin. You’ll find it a mighty handy avail- 
ability guide in designing for tight 


production schedules. 


CORPORATION 


Worcester è Montgomery County * Pennsylvania 


i 
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NEW COMPONENTS 


Heat di 
been improved to th« 


that excessively 


varped clutch plates have been elimi 
nated. 1 does not fade as 
increases Rockford Clutch 
Borg-Warner Corp., 1301-18th 
Rockford, IIl 


rcplacements to one-fourth 
ion has 
extent burned or 


heat 


Dn 


Orqu« 


For more information— 
Circle 14, inside back cover 


Bronze Solder End Valves 


Ihe line includes three gate valves 
rising stem with double-wedge disc, 


stem with 


rising solid-wedge disc, 
ind non-rising stem with single-wedg«c 


disc. All rated at 125 Ib 


steam pressure and 200 lb water, oil 


three are 


or gas. A bronze swing check valve 
with renewable 
carries the 


1 
lun 


disc and side plugs 


[h«c 
non-metallic 
it 150 1b steam 


Lunken 


Cincin 


same pressure ratings 
completed by a 
rated 


r, oil and gas 


disc globe valve, 
ind 300 lb wate 
heimer Co., P. O. Box 360, 
14, Ohio 


nati 


For more information— 
Circle 15, inside back cover 


Totally Enclosed 
Fhp Motors 
This 


motor 1s 


Cnt lose d 


totally 
built with varnish-impreg 


spraytight, 
nated windings and cords, corrosion 


resistant ind solidly welded 


Recommended for 


hardwar 


stecl bas nearh 


AND M 


AVe., 


ATERIALS 


continued 





n. : 
WE MATN 


d cks, the 
ind material requirements for Service 
C” motors under specifications MII 
M-1755¢ iccording to the 
facture! 

Ihe 
doubli 


One 


] 


imixiliari ibove and below 


motor mects all design 


manu 


motor has double-sealed, 
width, single-row ball bearings 


locked on the shaft; 


bearing is locked on both 


bearing is 
the other 
the shaft and in the housing for mini 
mum end play. 


Ihe 


peeds of 


motors are available with 
3450, 1725, 
ratings of ] 
starting 

percent of full-load torque, and 
tarting current is about 500 to 1000 
percent of full-load 


Electric Co., 


ind. 8560 rpm 
20 through 1 hp 


rated 


1 
ind 


torque 1s in excess of 


current. General 

Schenectady 5, N. Y. 
For more information— 

Circle 16, inside back cover 


Centrifugal Blower 


his 


blower is 


radial wheel, centrifugal 


recommended for use in ap 
plications requiring a high pressure 
to-volume cooling performance. It is 
particularly suitable for 
shaft 


100 cps power supplies 


operation at 


high speeds, obtainable with 


the 
unit is capable of moving 25 cfm at 
11,000 


Weighing approximately 3 Ib, 


rpm. Can operate either on 


single or three-phase, 60 cps and 400 
Rotron Mfg. Co., Schoon 
Woodstock, N. Y. 

For more information— 
Circle 17, inside back cover 


cp p wel 


maker Lane, 


Small Relay for 
Heavy Current 
MIT 


mally open, double-break contacts in 


single-pole, single-throw, noi 


this relay can switch up to 20 amp, 
load. 


sions are 1g x #8 x lx in. 


dimen 
height. 


non-inductive Overall 
Minimum coil operating power is 4 w 

Ihe is available for 
operation up to 150 v. Other relays 


new relay d« 


with similar heavy duty contacts are 
available for operation from alternat 
Magnecraft Electric Co., 
Ave., Chicago 51, Ill. 


For more information— 
Circle 18, inside back cover 


ing current 
W. Grand 


Adjustable 
Electronic Timer 


Independently adjustable on and off 
time ranges are provided in an elec 


tronic timer designed for use on life 
test 


trols and process or machine applica 


equipment, proportioning con- 


— 


MH 


* 


| 


CONTINUED ON PAGE 
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Integral drive squares 
offer many advantages 


A flexible shaft and casing combination 
with an integral drive square on the shaft 


THE integral drive square is formed by 
swaging the end of a flexible shaft into 
an accurate square. Used with broached 
or swaged square hole in the connecting 
member, the integral drive square is a 
simple, positive drive connection which 
can be used on either remote control or 
power drive flexible shafts. 


Its use saves the cost of a machined 
end fitting and permits the use of a 
smaller, close fitting outer casing, two 
factors which lead to a reduction in the 
cost of the flexible shaft combination. 


If you are now using flexible shafts 
or if you’re working out a flexible shaft 
application it will pay you to investi- 
gate the possibilities of flexible shafts 
with integral formed drive squares. 


S. S. White engineers offer 
valuable technical help 


TAKE advantage of the advice and 
assistance of S.S.White engineers in 
working out details of your flexible 
shaft installation. They can save you 
time and money by recommending the 
most economical installation for your 
specific conditions. 


There is no cost or obligation for this 
service. It enables you to get the bene- 
fit of S.S.White's long experience in 
the design and application of flexible 
shafts to all types of service. 


All details, of course, are held in 
strictest confidence. 


-m FLEXIBLE SHAFT 
IDEAS for ENGINEERS 


Flexible Shafts are the key to 
many remote control problems 


Space, operating and servicing requirements 
are readily met with S. S. White Metal Muscles® 


MANY kinds of equipment contain 
internal elements which require more 
or less frequent adjustment from the 
outside. This comes under the heading 
of remote control 


There are various ways by which 
remote control can be accomplished. 
The simplest, of course, is to mount the 
element requiring control on the inside 
of the equipment case or housing with 
its shaft extending through for manual 


Meeting varying space requirements 
or automatic operation. 


is easy with a flexible shaft 


Design Freedom 


: But simplicity is only one advantage 
Boer swi the flexible shaft offers for remote 
control. Perhaps its most valuable ad- 
vantage is the freedom it gives the 
designer in locating the controlled ele- 

ment and its control knob or dial. 


CONTROL KNOB 


E 
ü 


The flexible shaft permits the forme? 
to be 


secure top equipment efficiency, ease of 


OSE. 


placed wherever desirable to 


asse mbly, space saving and conve nie nt 

^10 r t > , 7 > 

A flexible shaft used to control an inacces Servicing. 4 e same time it allows 

sible rotary switch. Note the 90° turn the control to be mounted in the most 
convenient operating position. 


Flexible Shaft Simplicity Another big advantage is the fact 


that it eliminates the need for accurate 
alignment of connected parts. 


However, such direct connection is fre- 
quently not feasible. Factors of space, 
circuit efficiency, ease of assembly and 
of servicing must be considered. This 
applies also to the selection of the 
method of control to use. 


FLEXIBLE SHAFT DATA 
Bulletin 560! has D 


concise information 


An S.S.White Remote Control Flexible 
Shaft makes it possible to satisfy these 


requirements in an extremely sim pte 


: — on how fo select and 
manner. In place 0f comparative ty com- 


i apply flexible shafts. 
plicated gearing, universal joints and M 

similar contrivances, a 8 ngle self-con- Send for a copy. 
tained, easily applied flexible shaft does 


the trick. 


FIRST NAME 


IN FLEXIBLE SHAFTS 


S. S. WHITE INDUSTRIAL DIVISION, DEPT. D, 10 EAST 40th ST., NEW YORK 16, N. Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 
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COMPONENTS 


ns requiring n-off timing C 


l his 


n W ( 


timer has double-pole double 
mtacts rated at 20 amp, 115 1 
non-inductive load. Circuit em 

Id cathode tube requiring no 
before u Acc 


| percent and ind 


varm-up time urac 
pe ndent of 


Buctuatior trom 


line voltage 
125 


* 
Standard available ranges ar 


25 sec per sectio ind 0.5 to 50 
section, with other combination 
ivaillable. Ferrara, Inc., 8106 W. Nin 
Mile Rd., Oal Mich 
For more information 
Circle 19, inside back cover 


Park 


Rotary Table Has 
Air-Hydraulic Indexing 
[his device holds ind delivers small 


parts to drill, tap, swage, stake and 
other operations in 5, 12 or 24 sta 


It will in 


dex slow or fast, up to 2800 per hour 


tions, accurate to 0.003 in 


Ihe standard dial plate is 12 x 4 in 

thick ground steel. Tables up to 20 

in. can be handled. Mead Specialties 

Co., Dept. FFT-44, 4114 N. Knox 
Ave., Chicago 41, Ill. 

For more information— 

Circle 20, inside back cover 


Miniature 
Linear Transducer 


^ transducer senses linear motion, 
position, displacement and vibration 
1300F, 
without cooling or other protection 
the 


px rmeance, the sensing ek ment works 


in a temperature of 160F to 


Utilizing principal of variabk 
as part of an a-c bridge circuit and is 
usable with most carrier equipment. 


Mounting diameter is 0.50 in. All 


AND 


MATERIALS .. 


exposed 
Enlarged 
ilver welding studs used for electrical 
from 0.2 


surfaces are stainless steel. 


view of end shows three 


nnections. Linear ranges 


to 4 in. arc availabk 

All models have resolution of 0.000 
0001 in. Operating sensitivities ar 
Linearity from 


linear range 


from 0.1 to 3 v per in 
1.5 to 0.3 percent over 
Research 


Monte, 


rescent Engineering and 


11632 McBean St., El 


For more information— 
Circle 21, inside back cover 


Deposited Carbon Resistors 


These resistors are made in 
f standard RETMA ohmag 
ind are produced in 1/20, 1/10, 4, 4, 
Standard tol 
Ele 


10 St., 


1 range 
\ ilues 
] and 2-w sizes 
erances are 2, 5 and 10 percent 
troscal Products, Inc., 22 ] 
New York 16, N. Y 
For more information 
Circle 22, inside back cover 


Three-Way Solenoid Valve 


in stock 
for assembly and shipment within 24 
h iter orders \ 


variety of configuration can 


These three-way valves are 


wide 


be 


rec cipt ot 


supplied 


lube sizes from 31 to 4 in. ar 


ivailable. Some: of the other features 
ire low current drain, continuous duty 
yperation, fast action, explosionproof 
operating range U 5000 psi, tempera 
turc -65 F to 275 F and flow 
rates up to 10 gpm. Mar Vista Engi 
neering Co., 5420 W. 104 St., Los 
Angeles 45, California. 
For more information 
Circle 23, inside back cover 


range 


continued 


Shaded Pole, Fhp Motor 


[his motor is available in 
from 1/500 to 1/80 hp 


1550 


ratings 
it. speeds 
1200 to rpm. It is de 


120 I 


from 


med to operate from 32 to 


ints it will 
t0 I he 


cps opt ration 


With 


ps rate 


recommended lubri 
it full 


is supplied for 60 
920) 


ratings to 
motor 
Five types of mount 
) IN Morrill 
Fairfeld Ave., Fort 


115 OT > \ 
1 1 
( 


ulabk 


For more information— 
Circle 24, inside back cover 


Low-Level, High Speed 
Sampling Switch 


\ thermocouple or strain gage, 
high speed sampling switch, this unit 
has five poles with 90 contacts per 
The contact 
resistance is approximately 1 ohm. The 


pole. average dynamic 
unit is approximately 6} x 3% in. dia, 
plus mounting bracket. Available 
models include single or multiple-pole 


units featuring stacked, opposed, con- 


CONTINUED ON PAGE 234 
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BLOOD BROTHERS makes your 


— — 


al 


INE DIVISION 


" OMPANY 


RS MAC 
ROTHE AXLE C 


^ AND 
NTS 
OR UNIVERSAL 


E IT 
MACHINE OR UN 


-ATIONS SHEE AL 


f — ON 
TT Name AND "ev 


i 
t please ndicate 


screw is required 


— M SHIELD 


> Of 
if a pin RON’ 


SEMBLY 1 SHIELD 

AC RICULTURAL TYPE ^S wITHOU ndicate 
iy lease ' 
tscrew i$ required, P 

^ D y pin hole or $° L7 
TRACTOR EN Wop Y 
| 


i 


— 
— 


* , MINIMUM * T 
— MAXIMUM 7 
shee * — 
A AND INDUSTRIAL T SSEMBI 
AUT 
ble for 
Flanged 
this type assem! 
equired, p 
or setscrew isr 
WM o p^ hole 


oF 


vw 
, MINIMUM 
T MAXIMUM 


Many engineers are saving valuable time—right at 
the start of a project—by filling out and returning a 
"Spec Sheet" like this to Blood Brothers. Why not try it? 
With your power transmission requirements in mind, 
our engineers will make recommendations and sub- 
mit engineering drawings. You save designing and 
drafting time, and perhaps forestall problems, by hav- 
ing the initial teamwork of experienced specialists. 


RN 


\ Tot 


MACHI 


f CDDINC(C: 
^ A WELL PRING 


AND 
ALLEGAN, MICHIGAN 
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— 
JONT REQUE 


— 


leose indicate 


BLOOD BROTHERS 
NE DIVISION 


AXLE 


ENGINEERING JOB 


EASIER 


regardless of whether 
your project requires a sin- 
gle universal joint such 
as this / 

S" 


” d 


” 
— 


. à complete agricultural 


type assembly 


P 
a 


— . Or an automotive or in- 


Square 
Spline - 
Taper: : 
Keywoy 


dustrial truck propeller 
shaft like this A 


— — .. 
Round «777 


p sd 


Just fill out and mail a 
sheet like THIS—and let 
BLOOD BROTHERS’ En- 
gineers propose a helpful, 


Keywoy 


3 
att 


practical solution to your 


Drive Line Problem! 


This service is offered without extra charge because 
we can work more efficiently with all the facts in hand. 
Blood Brothers builds more standard types and sizes 
of universal joints than any other manufacturer (from 
300 up to 89,300 torque inch pounds continuous load). 
Why not use this experience on your next project? 
Write Blood Brothers today jor your handy "Spec Sheets. 


UNIVERSAL JOINTS 
AND DRIVE LINE 


ASSEMBLIES 
COMPANY 





NEW COMPONENTS 


centric, raised contact, segmented, 


and/or printed circuit designs. Gen- 


eral Devices, Inc., P. O 
Princeton, N. ] 


Box 253, 


For more information— 
Circle 25, inside back cover 


Centrifugal Pump 


This 1/20 hp pump, equipped with 
self-adjusting, pre-tested seal, is de 
signed for use in closed, semi-closed 
or open systems and can be mounted 
vertical or 


either in a horizontal, 


[he discharge rela 
four YU 
is available 
Ruthman Ma 
2, Ohio. 

For more information— 
Circle 26, inside back cover 


ingular position 
tion is interchangeable in 
deg positions. [he pump 
in cast iron or bronze 


chinery Co., Cincinnati 


Subminiature 
Selenium Diodes 


Type 6UI is rated for a maximum 
input of 156 v, rms, Type 7UI fori 
182 v, ind Type 8UI for 203 v, 
These 
table 
ambient temperature 
C to 100 ( International 
Corp., El Segundo, Calif 

For more information— 
Circle 27, inside back cover 


rms, 


rms, at 1.5 ma diodes are de 


signed for iperation in an 
range of 50 


Re ( tific I 


AND 


MATERIALS 


Photoelectric Counter 


I'he counting eye comes assembled, 


equipped with cords, completely 


wired, adjusted and ready to use. 
Counting is afforded at distances up 
to S ft, light 


source counted 


between the eve and 


Each 


interrupt the 


object to be 
light 


sec or more, and space following each 


should beam 


object should permit restoration of 


the light beam for sec or morc 
Case iluminum, gasket 
l 


scaled and tapped for 4 in 


is of cast 
conduit 
Dimensions of counting eve and light 
height, 52 to 
64 in. depending on bracket 


source are the same; 
adjust 
ment; width, 3/5 in., 
bracket, 3 in 


722-V, Danville, 


depth, less 
Autotron Co., Box 

Illinois 

For more information— 

Circle 28, inside back cover 


Snap-Action Thermostat 


A bimetal disc thermostat designed 
for such application as clothes drvers 
ducts is U-L listed and 
ipproved for ope 300 F, ac 
cording to the manufacturer rhesi 
thermostats arç 
120-240 v, ac, 
120-240 v, ac; 
duh 
either exposed bimetal or 
bimetal. Stevens Mfg. Co., 
ngton and Mansfield, Oh 


For more information— 
Circle 29, inside back cover 


ind furnace 
ration to 


rated at imp at 


non-inductive; 4 


and 345 va for 


styles ar 


hp it 
pilot 
[wo basic available 
crn lose d 


Inc., Lex 


Electrolytic Capacitors 


Nineteen 


wide 


tandard rating ( 


f 


range of applications in 


Ing i 
single, dual, and triple section units 


this seric All said 


ire available in 


continued 


to be characterized by low maximum 

leakage remarkable life 

test capabilities. Sprague Electric Co., 
195 Marshall St., N. Adams, Mass. 

For more information— 

Circle 30, inside back cover 


current and 


Germanium Power Diodes 


Designed for use in high level 


modulation and detection in com 
audio fre 


applications and 


munications and control, 


quency switching 


rectification in the power range up 


to 25 w, this line of diodes provides 
peak inverse 
Peak forward currents up to hundreds 
f miliamp are possible. Clevite 
Corp., 241-257 Crescent St., Waltham 


54, Mass 


voltages up to 300 v. 


For more information— 
Circle 31, inside back cover 


Miniature Differential 


l'hesc will 
tating inputs to 


diffe 


Fterenc 


units combine two ro 
give speed sums or 
rences and angular sums or dif 
lhev are also ideal for con 
trolling relative speeds, for obtaining 


exceptionally wide speed ratio be 
tween shafts, for shifting phase angles 
between shafts, and for 
quickly reversing and changing speeds 
without 
nrc 
Chirty-four 
1:1 to 27 


S bilitk 


rotating 


disconnecting the power 


different 


|, provide wide design pos 


ratios, from 
Hobbed and hardened spur 
CONTINUED ON PAGE 236 
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BEARING TIPS by McGill 


CAGELESS BEARING 
CORRECTS SKEWING 


Guiderol Bearings carry greater loads in 
smaller spaces because they have no space 
wasting cages. A full complement of 
center grooved rollers extends the width 
of the maximum load support 
and a center guide rail avoids roller skew- 
ing that can bind 
loads. MT 


mensionally 


race tor 


a bearing under some 
and CT series interchange di- 


with ordinary needle bear- 


ings and cylindrical roller bearings. 





First Sealed Full Type 
Roller Bearing Series 


The SG series Guiderol bearing provides 
low-cost and flexible sealing where ordin 


ary needle-type bearings with auxiliary 


and ex 
with the stand 


seals have been too cumbersome 


pensive. Interchangeable 


ard Guiderol bearing, the new SG series 


provides five sealing combinations. 





140 Pages of Bearing Facts 


Write for 
copy of ¢ 
No. 52, a revised 
140- page Bearing 
Selection Guide. It 
contains vital prod 
uct information 
and 30 pages of en 


your 
atalog 


rineering data 


*»"*' eee ee eee eee sg. 


Insure performance with Ms GILI 


McGILL MANUFACTURING COMPANY, 
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GUIDEROL” BEARING CARRIES GREATER LOAD 


IN SMALL SPACE FOR McCULLOCH CHAIN SAWS 


mairan installed in 1944 
still in use. 


Load- carrying capacity in minimum 
space is given as the reason for using 
McGill Guiderol bearings on the 
heavy-duty loader made by the Farm- 
hand Company. Four be: arings sup- 
port the shafts of the gear pump that 
furnishes hydraulic power to the 
loader. Guiderol bearings have been 
used by Farmhand 1944 and 
virtually all of the loaders with the 
original bearings are 


since 


still in use. 


MULTIROL® 


INC., 


GUIDEROL 


Full Type Roller Bearings 


201 N. LAFAYETTE ST., 


Assembly ease cited as 


an extra benefit 


Rugged use in the field dictates rug- 
ged construction at the factory for 
McCulloch Motors Corporation gaso- 
The 


saws 


line engine chain saw units. 


one-man and chain 


two-man 
must be light and compact but sturdy 
enough to operate at full capacity all 


day long. 


Since switching to a McGill Guide- 
rol Bearing as support for the crank- 
McCulloch, like many machine 


builders, has proved that the 


shaft, 


Guide- 


rol bearing 


prov ides the desired 


greater load capacity in small space 
and outlasts former units with mini- 
mum maintenance—important under 


rugged chain saw field conditions. 


A bonus benefit is the ease of instal- 


lation of the Guiderol bearing—with 


open ends and no end shoulders 


Assembly is a simpler operation. 


CAMROL 


VALPARAISO, INDIANA 





NEW COMPONENTS 


gears give smooth operation Ex 

ternal bearing surfaces are of brass. 
Units internal anti-back 

lash feature are Anti-back- 


lash results from two parallel gear 


with an 


available. 


trains spring loaded against each other, 
taking up backlash 

whether running or not 
strument Co., 432 
ver 3, € 


continuously 

Metron In 

Lincoln St., Den 
olorado 

For more information— 

Circle 32, inside back cover 


High Speed Switches 


[he line incorporates sem molde 


mtact plate construction. Each « 
tact locked into 
precise alignment, affording maximum 


stability. Wire leads are 
permanently molded into the contact 
plate for ease of Avail 
ible l 
tiple 


pin is permanently 


dimensional 


onnection 


] ] a j ] 
modcis inciude singic or mu 


stacked 


pole, 


mcentric, Op 
segmented, or 


General De 


posed, raised contact 

printed circuit design 

vices, Inc., P. O 
N.J 

For more information— 

Circle 33, inside back cover 


Electro-Magnetic Clutches 


These lutches meet 
MIL-E-5272 and are available in rat 
ings of 6 to 120 v, dc. 


specification 


hey are sup 
plied with a servo-type mounting and 


AND 


Box 253, Princeton, 


MATERIALS 


can be used in slip applications fo: 
intermittent duty. 
clutch 


to 90 in-oz; brake torque, 2 


Minimum torque ranges 
from 2 
c 


to 7 


|' hosen 


in-oz according to model 


Weight also varies: 0.9 to 
1.968 x 0.810 
to 3.961 x 2.06 in. dia. A. J 
Route 1, Box $12, 


+) oz. Dimensions 
in. dia 


Thompson Co., 
Florissant, Mo 

For more information— 

Circle 34, inside back cover 


Four-Throw Toggle Switch 

A heavy-duty toggle swit h is 
that is of the 
tary—contact four-throw, single-pole, 
enter-off type. It is internally 
with a silicone boot that kee; 
ture and dust away from the 
The reportedly 
ible to continue opening and closing 
despite pitting and corrosion. Fast 
fast break action is pro- 


innounced momen 


SC iled 
mois 
contacts 


wiping contacts arc 


make and 


continued 


vided. Contacts will not weld unde: 
current as high as 200 amp 
[he switch is rated at 20 
ductive (AN 3179), at 
10,000 cycles, 15 inductive at 
28 v, dc, for cvcles. Mason 
Electric Corp., 3839 Verdugo Rd., 
Los Angeles, Calif. 
For more information— 
Circle 35, inside back cover 


imp in 
28 v, dc, foi 
inp 
50.000 


Pneumatic Regulators 


Ihe SC 


matic loading and gaging ipplic ition 


devices, designed for pneu 


include pressure regulators, volume 


and Speci 
fications of a typical regulator, the 


boosters relays. 


reversing 


Series 4000, include five ranges (10, 


30. 60. 150 and 250 psi 


seats; three size 
[his 


uch machine ap 


supply and exhaust 
1. 4 and 4j in regulator is 
uited to 


plications as 


especially 


welding head pre 


control, punch press brake and clutch 


SSUTC 


control, cable and sheet tensioning 
Bellofram Corp., Burlington, Mass 


For more information— 
Circle 36, inside back cover 


Miniature Connectors 
A line of 


nect 


miniature 


quick-discon 


electrical connectors automat 
ically seal before locking and can be 
visually inspected for correct assembly 
CONTINUED ON 


PAGE 238 
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p 
| Eu 
i; D. 
E: é 


DESIGN ENGINEERS 


CAN'T BE WRONG 


BONDED BY IPC 


In 1,960 separate applications — — 
these men specified [| [DŒ packings m -— 


In the short space of 11 months, January-November 1955, IPC packings s 


were specified for 1,960 varying applications. From a simple water pump to u w 

a highly complex retainer seal for an automatic transmission, IPC leather and II Fat s. 

synthetic packings met every design requirement! — a a 
IPC's engineering and laboratory staff analyzed all factors . . . carefully 

developed compounds and designed seals for each application. This is the 


attention to detail that ensures better packings . . . better performance. 
Whatever your problem — specify IPC. 


INTERNATIONAL 


PACKINGS 
CORPORATION 


ENS 
iB. 
PN 


Bristol, New Hampshire 


Branch Offices: Chicago, Dallas, Detroit, Kansas City, New York, Philadelphia, San Francisco, St. Louis 
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he 


withstood 


connectors are 
50 hr of salt 
yperahon trom 


ind installation. 

said to have 

spray, temperature 
67F to 250 I 


electric separation with no voids. R« 


ind continuous di 
available in re 
silient or hermetic-seal types. Deutsch 
Co., 7000 Avalon Blvd., Los Angeles, 
Calif 


ceptacle inserts are 


For more information— 
Circle 37, inside back cover 


Explosionproof 
Panel-Mounted Condulets 


board 


For up to IE! in 


thick, these fixtures are firmly secured 


panel 


by locking nuts on the 
Condulet bodies in 
fitted ] in 
through-feed conduit hubs and large 


to the panels 
threaded necks 


rear of panel ar with 
flat ground covers to provide maxi 
mum access to interiors 
Condulets ar 


with 1254 


factory-sealed for use 
lights 
lights, on 1% in 


only, with 


pilot 
three 


condulets, requiring 


two, or 
Style 


one, 


center 


AND 


MATERIALS oc o o 


external seals, permit any desired com 

bination of pilot lights, pushbutton 

and/or selector switches, one, two, or 

three-gang. Crouse-Hinds Co., Syra 
cuse l, N. Y. 

For more information— 

Circle 38, inside back cover 


Packaged D-c Power Packs 


hese power packs are designed to 
be wired into circuits much the same 
as standard power transformers. ‘They 
supply d-c power to filaments, relays, 
vacuum tube plate circuits and de 
vices requiring direct current in th« 
range of 6 to 350 v and 0.3 to 8.5 
amp. Model 3150 operates on 115 v, 
ac, 60 cps, single-phase, and furnishes 
28.5 v, dc, at 1.0 amp with a maxi 
mum ripple of l percent. Voltage 
regulation from 1/10 load to full 
load is approximately 13 percent. Rat 
35 C 


ings are for continuous duty at 


ambient. 

l'he Model 3150 occupies 43x 5% 
in. of chassis space. Input and output 
made to solder-hook 
mul 
69 


connections arc 

terminals in type 

tiple headers. Opad Electric Co., 
Murray St., New York 17, N. Y 

For more information— 

Circle 39, inside back cover 


Compre ssion 


Disconnect for Fuel, 


Oil Lines 


This self-sealing coupling converts 
iny connection into a straight-through 
line. Pressure deck is said to be equiv- 
alent to that of a straight tubing se 
A free-floating ‘Teflon ind 
ball combination provides the 
seal when the disconnect is in the 
uncoupled position. The ball lock 
also serves as a sight-and-feel indicator, 


tion. seal 


flow 


giving assurance that the unit is com 
pletely coupled and safetied 
l'he disconnect is operated by hand 


ind a 4 turn is needed to disconnect 


or connect with system pressures up 
to 200 psi. The new disconnect has 
successfully passed all fuel tests, MII 
C-7413A and all 7808 oil tests MIL 
C-7413A with intermittent 
tures up to 375 | 
temperatures of 250 F. It is 


tempera 
and continuous 


availabk 


continued 


with all types of configurations, in 

cluding elbows and flanges. Eastern 

Aircraft Products Corp., 229 River 
st ; Orange, N J 

For more information— 

Circle 40, inside back cover 


nd 

Bi BRANSON bo 
— 

POONTON. NEw Elli 


Time Delay Relay 
For Use at 125C 


[his time delay relay i 


( ipabk ot 


dependable and repeatable perform 
ince in ambient temperatures of 125 
( It is a 
thermal unit )pei iting on voltages up 


to 125 v with 


temperature-compensated 


time delays available 
ic ] 


ind. will withstand 


min. It i 


between ] s« 
ly 


hermetically sealed 
the 


high speed military aircraft 


Cps 


environmental requirements of 
including 
500 


vibration up to Branson 


Boonton, N. J 
For more information— 
Circle 41, inside back cover 


( Orp., 


Push-Pull Low-Level 
Magnetic Amplifier 

[his amplifier is designed to am 
devices 


plify the output of low level 


such as thermocouples, strain gages 


thermistor bridges, 
tal detector O as to 


phot j tubes oi 
yperate in 
CONTINUED ON PAGE 240 
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How CMP 
ED SPECIFICATION 


¢ COLD ROLLED STRIP STEEL 
— CUTS MATERIAL AND 
^ END-PRODUCT COSTS... 


Putting a stop to troubles with cold rolled strip steel has long 
been the specialized business of CMP. 


By working to restricted specifications for size, characteristics 
and finish, CMP precision rolling and process- 
ing has helped in many ways to reduce slow 
downs in production with flat rolled steel. 


The danger of not having steel with the “working qualities” 
that will keep up with todays high speed auto- 
matic machines can be eliminated. In many 
cases a CMP restricted specification strip has 
simplified tooling and stepped up machine 
speeds 25% or more. 


And when the free flow of CMP strip is moving 
through your equipment without difficulty 
youll know why your end-product costs are 
at the right level — why it pays to always 
check CMP for the right specification where- 
ever cold rolled strip steel is needed. Your 
inquiry is invited. 


LOW CARBON 
WHERE YOU HIGH CARBON 
CAN GET Annealed or Tempered 
SPECIFIC SPECS. STAINLESS 
FOR ALLOY 
SPECIFIC JOBS ELECTRO ZINC COATED 


fian the Cold Metal Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 

PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, IND. 
SALES New York * Cleveland * Detroit * Indianapolis 

OFFICES Chicago * Los Angeles * San Francisco 
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pre-design 
for product beauty 


with NICKELOID 
METALS 


For functional parts and trim É 
pre-design planning with Nickel- 
oid Metals pays off for sales- 
minded, cost-conscious manutac- 
turers 


THESE FINE PRODUCTS WERE 
DESIGNED AROUND 
NICKELOID METALS 


In the pre-design stage ... before investing in tools 


and dies... consider pre-plated Nickeloid Metals. 
Take full advantage of their inspir- Š 

ing design potential and basic ] 
production savings, too. PRE- 
plated in uniform, quality-con- 
trolled finishes of chrome, 
nickel, copper or brass on 
base metals of steel, zinc, 
copper, brass and alumi- 

num — Nickeloid Metals 

require no cleaning, | 
plating, polishing. 

Just fabricate the parts and as- 


MAR-NOT PROTECTION 


To protect the brilliantly finished sur- 
face. during drawing and forming 
operations, and in handling, Nickel- 
oid Metals are available with MAR- 
NOT — a protective covering that af- 
fords absolute protection until final as- 
sembly; then may be peeled off 
Write for full details. 


semble. Eliminate 3 out of 5 basic 
manufacturing steps: save time, 


reduce costs, increase output. 


SHEETS o COILS o STRIPS 


NICKELOLBAN 


SINCE 11494 


AMERICAN NICKELOID CO. 
PERU 4, ILLINOIS 


New Parts and Materials 


continued 


insensitive relay or meter. The am 
plifer is self-contained and requir 
no external rectifie 
Ihe amplifier will provide push 
pull, d-c output for a reversible pola: 
ity d-c signal input. Ambient tem 
perature rating is 5» C to 85 C 
Units can be cascaded for increased 
Research & De 
velopment Co., Inc., 202 Tillary St 
Brooklyn E. N E 
For more information— 
Circle 42, inside back cover 


gain. Polytechnic 


Subminiature 
Toggle Switch 


This toggle switch consists of a 
switch riveted into a stainless steel 
bracket. The assembly shown is for 
single-pole, double-throw service. Also 
available: double-pole, double-throw 
and triple-pole, double-throw. 

The switch unit is approximately 
+ x vs in. thick, and mounts in a 

(Continued on page 241) 
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New Parts and Materials continued 


i in. hok l he elect i tings a 
5 amp at 125/250 v, a imp at 
30 v, dc, inductive; 4 imp at 50 \ 
de, resistive; with a life expectancy 
of 100,000 cvcles, min. Milli-Switch 
Corp. 1742 Berkeley St Santa 
Monica, Calif 
For more information— 
Circle 43, inside back cover 


Sight Flow Indicator 
Stops Backflow 


A sight flow indicator which com 
bines in the single assembly indication 
vith positive 1eck of back-flow has 

self-alignit | 
prevent back flow W $an 
windows on oppo ite 
body fitting show clearly whether or 
not there is a flow [he indicator 
does not measure rate of flow 

Standard sizes are for 2-in. pipe, 
with an operating pressure 


250 psi, and for 14-in. pipe 


| 
I 


rating of 300 psi. Indicator bodi A : 

mies cime phe d | for Teflon" on wire 

I'hiokol. Fischer & Porter Co., 544 

Jacksonville Rd., Hatboro, Pa From advanced know-how and industrial chemistry ...€ame 
"Teflon." Through unique applications of “Teflon” on 


For more information— wire and cable . . . Hitemp Wires, Inc. has opened new 
Circle 44, inside back cover horizons for the electronic and electrical industries. 


With “Teron” insulated wire, tubing, multi-conductor 
cables, lacing cord, tape and sewing thread, miniaturized 
electronic and electrical components are now possible . . . 
with the amazing working temperature range of —70°C. to +260°C. 


Standard Springs “Teflon” insulated products offer this unexcelled combination 
. of properties: low loss factor, low dielectric constant, 
Compression, extension, torsion and high volume resistivity, nonflammable, low coefficient 
flat steel springs for automotive, air- of friction, unaffected by moisture, tough . . . yet 
craft, electrical, instruments. scientific flexible, and completely inert to all known commercial solvents. 


Custom and 


controls, commercial and general in For better products . . . for lower production costs, cali the 
dustrial applications are available in leading specialist in high temperature insulations . . . your 


custom or standard sizes. A variety nearest Hitemp Wire, Inc. sales engineer. 


of materials including high carbon 


spring steel, hard-drawn spring steel, v H l T E M P W l R E S ; i N C . 


oil-tempered spring steel, special valve ^ 
pered s c pec = ~ 26 WINDSOR AVE., MINEOLA, NEW YORK 
spring steel, music wire spring steel, ——— O 
LUI vq uu vn sn e Teras Canapa, MA. GA, LA $8 " a . ate 


illoy spring steel, stainless spring steel, Hah esas aay mnanaa koad ii eimi Rol elis muere Umi oss Arcem CR. 
Mam. Fonda "Rechester, 8 Y Oe p 


flat spring steel, ribbon spring steel, r + nm MM er mimem aimi. "t 
| ^." 2756 wert Nerin Ave. CONNECTICUT 
Cmcago. 1 Richard WP teheed. 
[INS 


ht LL n sc ^ " 
i * D pa 
(Continued on page 244) — ——— 
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ROCKWOOD BALL VALVES 


Perform better...last longer with no maintenance 


All Rockwood ball valves have a full round 
port area. This area does not permit the shape 
of the fluid stream to change, and allows your 
piping to handle fluids without creating tur- 
bulence in the fluid stream, thus reducing fric- 


NEW ROCKWOOD TOP ENTRY 
BALL VALVES 


Here’s a really unique valve! Four bolts unscrew and 
the cap of the Rockwood Top Entry Ball Valve lifts to 
give you easy access to the entire inside without re- 
moving the ball valve from the line! You can change the 
direction of the flow without removing the valve from the 
line! Just remove the cap and reverse the cage assembly, 
that’s all there is to it! 

New stem design allows the handle to be placed in 8 
positions, giving you added convenience in installing and 
operating the valve. 

Made of bronze with interchangeable parts, the Rock- 
wood Top Entry Ball Valve is available with sweat ends 
or screw ends and in 14”, 34” and 1”. It’s ideal for han- 
dling oxygen and hazardous liquids, as well as water, oil 
and gas. It carries 300 lbs. per square inch on water, oil 
and gas and 400 lbs. per square inch on LP gas. Write for 
complete facts on this unique valve. 


ROCKWOOD 
BRONZE 


BALL VALVE 


This ball valve is made of bronze with 
screwed ends in all pipe sizes from 34” to 214” 
and in cast steel 3” and 4”, and is recom- 
mended for 300 p.s.i. working pressure. 

It can be opened and closed with a quarter- 
turn. Handle design allows valve to be in- 
stalled in any position assuring clearance in 
all types of installations. It does not depend 
upon mechanical parts to maintain proper 
alignment of ball and seat. Tested and listed 
by Underwriters’ Laboratories, Inc. 


tion loss to a minimum. 

For complete information on the cost-sav- 
ing valves below, write Rockwood Sprinkler 
Company, 808 Harlow Street, Worcester 5, 
Massachusetts. 


ROCKWOOD 


3” AND 4’ 


BALL TYPE 
CAST STEEL 
VALVES 


Made of medium carbon cast steel that fully meets the 
specifications for carbon steel pressure castings as em- 
bodied in ASTM. Rockwood cast steel ball type valves 
are designed and constructed for superior service. They 
combine the best features of plug cocks and globe valves. 
Recommended working temperature 212° maximum. 


ROCKWOOD AIR-OPERATED 
BALL 
VALVES 


For remote control use 


To operate valves in hazardous locations or valves in- 
stalled in difficult and hard-to-get-at places Rockwood 
offers you the new air-operated Ball Valve. This new unit 
can be mounted in FOUR different positions around the 
Rockwood Ball Valve. It will operate the valve smoothly 
and efficiently. One valve or several valves can be con- 
trolled from one central control board. It is available in 
a complete package unit ball valve, cylinder, special 
handle attachment and mounting bracket. Cylinder, 
handle and mounting bracket can also be bought sep- 
arately to be attached to valves already installed on line. 
Can be operated with various types of controls. 

This complete package unit is available in sizes from 
14” thru 2” in bronze and 3” and 4” in cast steel. Addi- 
tional features such as ‘‘Fail-Safe’’ provisions available 
on request. 


ROCKWOOD BALL VALVES 


Product Engineering — January, 1956 





un 


a 


~ E. 
' 
“ZG 

P 


¥ 





ARE SMALL ASSEMBLIES 
A BIG PRODUCTION PROBLEM? 
Elgin can put your miniaturized aecemblies 

into low-cost, volume production 


A first visit to Elgin’s assembly lines for miniaturized components is an 
amazing experience. You see the most modern equipment and 







methods applied to parts that are often nearly microscopic. You see 
skilled technicians deposit a day’s production in a pill box 


All of Elgin’s experience, personnel and facilities are at your service in 
producing your miniaturized devices on a low-cost 
mass-assembly basis. Our engineer designers, too, 
are eager to work with you in solving space 
compression problems. Get the complete story 
on Elgin’s miniaturizing—from design 
to production line. Write or call today. 


Free Booklet Gives Facts 
Write today for “Practical Miniaturization” 


Booklet tells how Elgin makes miniaturization practical Practical 


Miniaturization 


menm 


ELGIN NATIONAL WATCH COMPANY 


ORDNANCE DIVISION * ELGIN, ILLINOIS 





GEAR 


PROBLE 
8/7 
77 


PRESE 


r you use gears in the product you make, we 


believe it will pay you, as it has others, to 
become acquainted with FAIRFIELD —the place 
where fine gears are produced to meet your 
specifications EFFICIENTLY, ECONOMICALLY! 
Fairfield’s production facilities are unexcelled for 
making all kinds of accurate, automotive type gears 
such as are now finding wide use in all branches of 
industry: for Tractors, Trucks, and Buses . . . for 
Agricultural Implements . . . for Machine Tools. 
Ask for latest literature describing Fairfield's 


facilities. Your inquiry will receive prompt attention. 


Sfine Gears Made to Order 


SPUR GEARS — Straight, helical, and ZEROL—Sizes from 16 pitch, 14" 
internal. Sizes from 16 pitch, 1'A* dia., to 1¥%2 pitch, 21” dia. 


Ba, t Sie FM, BO" Se. WORMS AND WORM GEARS—Worms 
HERRINGBOME — (Fellows Type). Sizes to 7” dia. Worm gears to 36” dia. 


"t ° 
from 1⁄2 to 15. SPLINED SHAFTS — Lengths to 52”. 
SPIRAL BEVEL — Sizes from 16 pitch, Diameters from 1” to 6”. 


uoa : + a 
Ya" Ge, to 1% pitch, 28° die. DIFFERENTIALS — 10,000 to 300,000 
STRAIGHT BEVEL—Sizes from 16 pitch, inch pounds capacity. 
1%" dia., to 1¥2 pitch, 28” dia. I 

Note : All of the sizes above 
HYPOID—Sizes from 1'A" to 28" dia. ore approximate. 


(onmi 
gt ctf 
Ask for interesting, i 


illustrated bulletin. | 
FAIRFIELD | wel 


MANUFACTURING CO. 


2305 South Concord Road - Lafayette, Indiano 


244 


[sd 


New Parts and Materials continued 


lh 


o >s 


bronze and beryllium copper are avail 
ible Springs in wire from 0.C04 to 
5 in. and in bars up to 1} in. round 
ind square are produced ilifornia 
Spring Co., 1746 Los Ang 
Angeles, Calif 
For more information 
Circle 45, inside back cover 


d nmm 
umm LUTT 


bos 


Rectifier Operates at 
Up to 200 C 


[he rectifier is housed in a shock 
and vibrationproof case measuring ap 
proximately 13 x 1} in. height. Maxi 
mum reverse working voltage is 60 
v and minimum breakdown voltage is 
70 v. Forward current density at |] 
drop is in excess of 600 amp per 
square inch of junction arca Hoff 
man Electronics Corp., 3761 S. Hill 
St., Los Angeles 7, Calif 

For more information— 
Circle 46, inside back cover 


Power Supply With 
Variable Transformer 


Variable output power supplies 
have built-in variable transformers 
which control input and output volt- 
iges. Control dial on the transformer 
is calibrated in percentages of line 


(Continued on page 248) 
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MTM, 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario 


DIVISIONS OF ILLINOIS TOOL WORKS 
World's Broadest Line of Mass-Assembly Fastenings 





MUELLER BRASS CO. 
FORGINGS 


give THUNDERBIRD tops 
a snug fit the year around 


The Motor States Products Division of Detroit Harvester 
Co.—a major supplier of top assemblies for convertibles 
—has found Mueller Brass Co. forgings an ideal answer 
for securely fastening down the tops on the Ford 
Thunderbird. In a summer shower or in the snow of winter 
the top is always snug and draft-free. There are a pair 
of each of the three Mueller Brass Co. forgings shown 
here used in locking the Thunderbird top securely around 
the sides and rear deck. The locking lever (A) is incor- 
porated in the top and operates a locking pin that 
fastens into the rear hold down clamp (B). A pair of 
side hold down clamps (C) are located just behind each 


door opening and clamp fasteners on the top hook into 
these forgings to rigidly hold the top in position. These 
forgings hold the necessary close tolerances and provide 
an excellent surface for buffing and chrome plating. 
In addition, the price is favorable and deliveries are 
good. For these reasons, as well as their inherent 
strength and durability, a switch to Mueller Brass Co. 
forgings can prove advantageous. Write today for our 
engineering manual (No. H-58555) . . . or better yet, 
call in one of our engineers to investigate possible 


forging applications in your products. 
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A, rear locking lever 


B. rear hold down clamp 


C. side hold down clamp 


e WRITE TODAY FOR THE ENGINEERING MANUAL YOU NEED 


Mueller Brass Co. Forgings 
Engineering Manual H-58565 


Tuf Stuf Aluminum Bronze Alloys 
Engineering Manual H-58563 


600 Series Bearing Alloys 
Engineering Manual FM-3000 


Copper Base Alloys in Rod Form 
Engineering Manual FM-3010 
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METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY, Director of Research 


The other day one of our sales engineers stopped in to 
discuss gear applications and the subject got around 
to the amount of zinc permissable in gear and bearing 
alloys. Engineering books state that zinc is not desir 
in bearing alloys. While this statement is true as regard- 
ing the commonly used copper-tin and copper-tin-le: 
alloys, it does not necessarily apply to other type 
alloys. The 600 series bearing alloys, in 
keenly interested, depend upon a high z 
along with several other metal constituent 
them with their fine bearing properties. 

My explanation to our sales engineer wa 
as follows: The question as to whether or 
detrimental in a bearing alloy depends up 
ing constituents in the alloy. A comparat 
amount of zine is detrimental in 
alloy containing 80% copper, 10% 
A zine content of 4% is permissible 
containing 88% copper, 4% tin and 4° 
in an application not subject to heavy 
alloys the tin combines with some 
form a hard copper-tin constituent wh 
through the soft copper matrix, or mat of 
higher the percentage of tin present, tl 
quantity of hard copper-tin constituent ! 
also combines with copper increasing the hard 
the matrix. Therefore, when zinc is present ak 
a high tin content, the matrix becomes too har 
"out of balance" resulting in poorer bearing qual 

In the 600 series, copper, silicon, manganese, etc., ar 
present with zinc. There is sufficient manganese preset 
to combine with the silicon to form a purple manganese 
silicide which is embedded in the copper-zinc matrix 
Since the manganese-silicide constituent has a much high 


micro hardness than the copper-tii 
bronze, the matrix of the 600 ser 
hardness without impairing 
this instance, zine is not detr 

it produce s an alloy ith a ! 
resists pounding and distortion. 

Like many engineers, we, too, were sk 
bearing properties of the first 600 alloy devel 
manufacturer of worm driven truck transmi 
having difficulty with the failure of chill 
bronze gears in busses used in the hill 
Angeles and Pittsburgh, and solved 
using gears made from 600 metal. 

Since that time, we have had over a hundred success- 
ful applications on difficult bearing problems where cast 
bearing bronzes have failed. An interesting observation 
is that once a customer uses 600 alloys, he not only 
other applications, but continues to use it over : 
period of years. Our original customers are 
our books. 

In conclusion, we agree that zinc is detrimental to the 
bearing properties of the phosphor bronze type of alloys, 
but is of benefit to the 600 series alloys, í t makes a 
harder matrix, permitting the alloy to resist pounding 
action better than the softer phosphor bronze alloy 

I've just about run out of space for this time but 
we'll have another subject for discussion later. If you 
have any problems or questions about non-f I 
alloys, just write me here at Mueller Bras 
we'll see what we can do. 


act 
Cant 


find 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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We at Newark have many years’ 
experience in the production of 
quality wire cloth. But we haven't 
stopped there. One division of our 
company is fully equipped and 
staffed to fabricate any part you 
need with a wire cloth insert. 


We have experienced engineers 
ready to assist yours in the design 
of the part to assure making the 
best and most economical use of 
the mesh insert. And, we have the 
facilities and skilled personnel to 
fabricate the parts to your strict 
specifications in small lots or in 
production quantities to meet your 
production schedules. 


It will pay you to investigate how 
you can take advantage of our 
experience in wire cloth manufac- 
ture and parts assembly. We shall 
be glad to quote on your require- 
ments. Let us have complete details 
on specifications, 


ewark 


ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 





New Parts and Materials. . . . .continued 
voltage, rather than in voltage, to 
simplify operation. Depending on th« 
power supply involved, output ratings 
range up to 50.000 v. Input rating is 
118 v, 60 cps. Condenser Products 
Co. Div. New Haven Clock and 
Watch Co., 140 Street, 
New Haven, Conn. 


Hamilton 


For more information— 
Circle 47, inside back cover 


Miniaturized Servo Motor 


Designed for operation in high 
ambient temperature applications, this 
3-oz motor, which measures l$s in. 
dia, is capable of withstanding con- 
tinuous Class H operating tempera 
tures. The motor is designed for a 
minimum life of 1000 hr of con 
tinuous operation at 150 C ambient 
temperature. Early tests indicate an 
expected life of 200 hr continuous 
operation at an ambient temperature 
of 180 C. Servomechanisms, Inc., 
625 Main St., Westbury, N. Y. 
For more information— 
Circle 48, inside back cover 


Tubular Selenium Rectifiers 


Especially developed for high-volt- 
age, low-current applications are five 
small, tubular 
They are available in physical sizes 
which range through à, $&, 4s, 8 and 
4 in. dia and can be obtained in as- 
semblies of one to 260 cells, mounted 
without spacer washers, in a high 
quality phenolic tube. Each end is 
fully closed with a brass cap, which 


disk-type, rectifiers. 


is firmly secured to the phenolic tube 
and provides contact ferrules for fuse 

clip-type mounting. 
The cells are rated 1, 24, 5, 10 and 
(Continued on page 249) 
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New Parts and Materials. . continued 


COVERLAC SC-224 | S6-1071B 


20 milliamp, d-c, per cell, in a 
wave circuit using a condenser input 
filter at maximum ambient tempera 
ture of 25 C. They have a reverse 
voltage rating of 26 v rms per cell 
Union Switch & Signal Div., Westing- 
house Airbrake Co., Pittsburgh 18, Pa 
For more information— 
Circle 49, inside back cover 


Germanium Fused 
Junction Transistors 


These are medium power tran 
sistors, characterized by high gain and 
low noise figures. In addition, they 
exhibit a negligible alpha-crowding ef 
fect at high currents. The low alpha- 
crowding effect makes these new 
devices particularly applicable to high- 
current, medium-power amplifiers. 

All three types have a maximum 
collector current of 100 milliamp, and 
a collector dissipation of 500 milliwatt. 
Dimensions, transistor body: 0.344 x 
0.414 in. length. Hughes Aircraft Co., 
Culver City, Calif 

For more information— 


Circle 50, inside back cover -—————————————————Am.e 


SPRAYLAT CORP. 

1 Park Ave., New York 1, N. Y 

Please send me bulletin M-3 describing 
SPRAYLAT SC-1071B8 


Se SB 2 See eee eaeaeaeaaaeaeae 

SPRAYLAT CORP. 

1 Park Ave., New York 1, N. Y. 
Please send me bulletin M-2 describing 
COVERLAC. 
All-Purpose Relays 


+ 
1 
" 
. 
. 
a 
' 

name. : name. — 
H 
' 
1 
1 
1 
. 
1 
. 
. 


position Ihe Model DO relay has a maxi position— 


mum contact combination of four address — 1 — 
pole, double-throw. It is particularly 
adaptable to aircraft and mobile equip 


address. 


CM ROU Oe — — — firm name —— 


—— zone___state. city ———— i state 


See eee ee Re eee ee (Continued on page 250) | Seer eee eee eee eee eee eee 
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IMPROVE CONTROL 


OF LIGHT AND COLOR, 


SIMPLIFY DESIGN 


WITH 


BAUSCH & LOMB 


ULTI- 


OPTICAL COATINGS 


®@ SIMPLIFY PRODUCT DESIGN 


With these compact optical elements 
you can provide desired degrees of 
reflectance and/or transmittance—se- 
lectively or non-selectively with re- 
spect to wavelength—and still keep 
design simple and practical. Multi- 
layer coatings, so thin they are meas- 
ured in fractions of a wavelength of 
light, are applied to glass substrates 


to control light and color to exact 
performance needs. 


€ REDUCE PRODUCT COST 


Save by low-cost purchase from the 
most complete selection of standard 
designs, readily adaptable to specific 
needs. Production efficiency of Amer- 
ica's major optical supplier will save 
you money on special orders. 


Here are just a few typical applications 


Full reflectance mirrors * All optical 
systems where losses must be kept to 
a minimum 

Low pass, band pass, and high pass 
filters * Color separation ¢ Additive 
color and subtractive color (Photo- 
graphic) * Television * Printing fil- 
ters * Photographic filters * Projec- 
tion filters * Aerial cameras 


FREE DATA MANUAL 


For your free copy of Multi-Film Manual 
D-279, and for complete information, write, 
wire or phone: Bausch & Lomb Optical Co 
66801 St. Paul St, Rochester 2, New York 
(Phone: LOcust 3000) 


America's only compicte optical source . 
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Heat control filters * Projection sys- 
tems—reduce heat without light loss 
Conversion filters * Photography— 
compensate for emulsion character- 
istics under different light conditions 
Neutral beam splitters * Combining 
or separating images * Simultaneous 
visual observation and photographic 
exposure * Interferometry 


BAUSCH 6 LOMB 


. from glass to finished product 


New Parts and Materials continued 


ment applications where severe shock 
and vibration are encountered. 

The contact and terminal insulation 
is of molded phenolic material. ‘The 
design of the molded parts around 
the moving contact arms affords maxi- 
mum protection against mechanical 
injury. Contact rating: 10 amp at 
115 v, ac, or 32 v, dc, non-inductive 
load. The relay is available from stock 
in a wide range of operating voltages, 
for either ac or dc. Ohmite Mfg. Co., 
3682 Howard St., Skokie, Ill. 


For more information— 
Circle 51, inside back cover 


Spool-Type Three-Way 
Valve and Pump 


This valve and pump assembly is 
designed for use with single-acting 
cylinders. The valve can be operated 
by cable or lever control, for raise, 
hold and lower position. 

[he unit is rated for 1000 psi duty 
and tested at 2000 psi overload and 
3000 psi shock load. There is a built 
in, adjustable, pressure relief valve 


(Continued on page 253) 
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DOW CORNING 
CORPORATION 


FOR DESIGN ENGINEERS 


Pump Life Increased 30% 
With Silicone Lubricants 


Friction between rubber and metal or 


plastic surfaces is easily overcome with 
200 Fluid. 
nongumming and nontoxic, this silicone 


Dow Corning Nonvolatile, 


lubricant retains a relatively constant 


serviceable at 
10 


How these properties work 


viscosity and remains 


temperatures ranging from to 
over 400 F. 
to increase the life of plastic and rub- 
ber parts is demonstrated in this appli- 
cation reported by Pump and 


Equipment Corp. of Hillside, N. J. 


Vanton 


Vanton manufactures the “Flex-i-liner,” an 


ingeniously designed pump that handles 


corrosive or easily contaminated liquids 


without permitting them to come in contact 
pump 
a flanged and flexible liner 


with metal mechanism [his 


done with 
installed in a slot between the inlet and out 

let openings 
Rotation of a 
driving eccen 
inside this 


liner produces 


When a slice of bread is placed in a ‘Power 
Action” Toastmaster, the silicone insulated 
motor automatically lowers it and at the same 
time stretches a coiled spring with a 11/2 pound 
pull. After the toasting cycle, this spring is 
released and the toast is gently elevated with 
motor serving as a damping device 


silicone News 


No. 22 


SILICONE INSULATED MOTOR MAKES 
“POWER ACTION” TOASTER POSSIBLE 


Frequently, the sales appeal and effi- 


cient operation of a new product de- 
pends on locating the source of power 
When 
tempera- 
of 


Action” 


close to the mechanism it drives. 
this high 
did 


ambient 
the 


“Power 


involves 
it 
Electric’s 


tures, as in design 


McGraw 


EFFICIENT HERMETIC SEAL PRODUCED WITH SILASTIC 


Low temperature flexibility of vulcan- 
ized Silastic*, plus the unique flowing 
and curing characteristies of this sili- 
cone rubber in paste form, have helped 
Electro-Snap Switch & Mfg. Co., Chi- 
an unusually efficient, 


cago, develop 


hermetically sealed limit switch. 


The “wobble seal” diaphragm in this low 
switch of 
Silastic 

molded Silastic and a top 
On Silastic 


form a resil 


temperature is comprised an 


inner mass of paste, a layer of 


coating of Teflon 


curing, the paste vulcanizes 


ind 


outer 


in place to ient moisture 


proot seal between the case and 


the actuator 


Silastic 
silient at 


stays re- 
100 F. 
After long expo- 
sure to 100 F 
the Silastic seal on 
this snap action 
switch still 
operable 


is 


SILASTIC PASTE L MOLDED SILASTIC 


| 
f 


j 


—8 
| LN 


A 1 


[he 


possible exposure to aromatic 


Teflon coating protects this seal from 
hydrocarbons 
reduces the adhesion of Electro 


ind ee 


a million cycles of 


Snap reports more than 
actual service without a leak in the seal 
Lead 
hermetically sealed pin connector 
filled 


grommet-type Silastic seal to plug the 


wires enter the switch through a 


plug, the 


outer portion of which with a 


is 

voids 
l P t t 

ind eliminate the 


wound the connector pin 


ol ition 
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possibility moisture condens 


Toastmast 


er, 


silicone 


comes essential. 


In this, the 


automatic 
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silicone 


life 


conditions « 


expect 


Underwrite 
stood a 


5 hours w 
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DOW CORNING 
CORPORATION 


DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS 
AND TECHNICAL /& 
DATA .... 


Documentary film “What’s a Silicone?” avail- 
able free of charge for showings to technical 
audiences in every industry. In full color and 
sound, this dramatic 14mm film allows you to see 
Dow Corning Silicones in action improving the 
performance of products ranging from nursing 
bottle nipples to diesel locomotives. For more 
information about this educational film and how 
to arrange a showing for interested persons in 


No. 222 


your plant, circle 


Now available—The 1956 Reference Guide to 
Dow Corning Silicone Products. A 
comprehensive, 


concise, 
12 page reference that is con- 
venient-to-use It's packed with data, properties, 
and information on how you can use silicones in 
designing new equipment, improving performance 
and reliability of original equipment, or reducing 


No. 223 


production and maintenance costs 


Silicone Additive Creates Hammer Finishes. 
Dow Corning F-4290, effective in the range of 
0.1 to 1 


is easily 


part based on the total formulation, 
incorporated with such vehicle resins 
as coconut or soya 


alkyd-melamines, epoxies, 


silicones, and acrylic or nitrocellulose lacquers 


No. 224 
a 


Silastic 432 Base, a reinforced gum for com- 
pounding silicone rubbers, provides low shrink 
and low compression set characteristics without 


the use of toxic additives; is partly filled with 


No. 225 


silica to minimize compounding time 
w 


"Silicone Glass Parts by Vacuum Laminating” 
MATERIALS AND METHODS, 
gives detailed procedures for making short runs 


a reprint from 


of oversize, complex, or experimental parts 


without the expense of production molds; is 


supplemented with several illustrative photos 
No. 226 
* 


Specifications for Silicone Fluid—Electrical Grade 
is a new data sheet that briefly describes the 
various tests of dielectric and physical properties 
Dow Corning 200 Fluid 
No. 227 


that electrical 


grade 


must pass before shipment 


Dow Corning Corporation, Dept. 8601, Midland, Michigan 
Please send me: 218 219 220 221 222 
i204 N5 22 2M 


NAME 
TITLE 
COMPANY 


STREET 


Q0  , /9— 5 STATE 





Silicone News 


Silicone Paint Superior to Other Finishes for Trailer Bathtubs 


With properties that overcome the limi- 
both organic 
finishes and vitreous enamels, silicone- 
based paints are helping designers 
engineer longer-lasting beauty and 
service into a broad range of products. 


tations of conventional 


One of the most recent examples is the 
finishing of housetrailer bathtubs by 
Sherer-Gillett Co. of Marshall, Mich. 


The porcelain enamel formerly used on 


these cold-rolled steel 


to apply, and 


tubs was expensive 


necessitated an extra hand 
wiping Operation to remove excess enamel 
This 


added 25 pounds to each tub and often 


from corners and edges coating 
caused the metal to warp, resulting in high 
Porcelain finishing also meant 


shipping 
damage to tubs during handling 


All of 
nated by switching to a 
paint It is 
applied, and there is no longer any 


scrap losses 


high costs plus the 


these problems have been elimi 


silicone-based 
spray 
need 
This 
a high 


easily and efficiently 
for the costly hand wiping operation 


paint is cured by baking to give 
gloss finish that is flexible enough to with- 


stand handling without cracking or chip- 


SILICONE LUBRICANTS 
liquid through the pump. Capacities range 


to 20 gallons a minute 


from ! 


"Flex-i-liners" are available in natural rub 
ber, Buna N, Hycar, neoprene or Silastic 

Dow Corning's silicone rubber. In every 
case, however, the service life of the liner 
depends on keeping friction at a minimum 
surface and the 


between Its inner 


eccentric rotor 


m m 


these liners 


Vanton lubricated 


Originally 


with various organic ils and greases 


lepending on the type of rubber. In serv 


ce, however, all organic lubricants soon 


SILICONE NEWS is published for 


DOW CORNING 


hazard of 


product 


DOW CORNING 


ping. Exhaustive lab tests and field experi 


ence have proved that it also has excel 


alkali, 


spray, and 


lent resistance to acids, humidity 


and salt retains its original 


attractiveness after rugged service 


Sherer-Gillett's finishing process is simple 
Tubs are preheated for 


to remove accumulated 


and economical 
30 minutes at 450 I 
with 


oil; then bonderized and 


white Nubelon-S, 


sprayed 
a modified silicone-based 

Glidden After a 
425 F, the tubs are 


wiped down and 


formulated by 
bake at 


sanded, 


finish 
30 minute 
lightly 
final 


given a 


spray coating and baking. No. 220 
lost their effectiveness and friction-increas 
ing deposits of solidified grease built-up on 
the rotors. Contact with organic lubricants 
also caused the liners to deteriorate neces- 
liner 


sitating. frequent replacement 


In 1950, 


Dow Corning 200 Fluid, 2000 centistokes, 


Vanton engineers switched to 


for lubricating all types of liners he 


coeflicient of friction between rotors and 


liners dropped from an estimated .60 to 


01; build-up on the rotors was elimi 


nated; and service life of the liners was 


increased by as much as 300 


In addition to 


solving Vanton's lubrican 


inventory problem and giving the 


Fluid 
making it 


pumps 


longer service life, 200 reduced 


assembly time 15 by easier 


to slip liners into place 


Dow 
Fluid to ball bearings to simplify assembly 
No. 221 


Vanton also applies Corning 200 


and to reduce corrosion 


design and development engineers by 


in silicones 


CORPORATION 


SILICONES 


MIDLAND 


MICHIGAN 


ATLANTA CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEW YORK WASHINGTON, D.C. SILVER SPRING, MD.) 


CANADA 


GREAT BRITAIN 


FRANCE 





New Parts and Materials continued 


The valve-pump is available in 5 sizes, 

developing from 8 to 22 gpm at 1000 

rpm-1000 psi. Wisconsin Hydraulics, 

Inc., 3165 N. 30 St., Milwaukee 16, 
Wis. 

For more information— 

Circle 52, inside back cover 


Subminiature Blower 


Using a | in. dia impeller, this unit 
will move 8 cfm at 1 in. static pres 
sure when running at 20,000 rpm 
Total weight of blower and moto: 
unit is less than 23 oz. Available in 
both clock-wise and counter-clockwise 
rotation. Ripley Co., Inc., Middle 
town, Conn. 

For more information— 
Circle 53, inside back cover 


Subminiature Connector 


The connector is available with 


three, four and five contacts, and 
features one-piece molded inserts. In 
serts are interchangeable in the plug 
or receptacle shell. Precision-machined 


(Continued on page 254) 
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--- SINTERED 
POWDERED METAL 
BEARINGS and PARTS 


unting! 


The newest facilities for the 
production of bearings and parts 
made of Sintered Powdered 
Metal are now offered to 
designer, engineer and machinery 
manufacturer by The Bunting 
Brass and Bronze Company. 


Bunting resources, 
reputation and responsibility 
together with a complete 
new plant and modern 
equipment provide Sintered 
Powdered Metal products 

at a high point of quality 
and precision. 


Bunting Engineering is 
available without cost or 
obligation to all who wish 
to use or explore the cost 
advantages that this 
versatile product brings 
to the mechanical 
industries. 


Sintered Plain and Flange Bearings, Solid and Tubular Bars 
and Thrust Bearings are available from stock in a wide 
range of sizes. Quotations for special bearings or special parts 
will be sent promptly on receipt of prints. 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company * Toledo 1, Ohio + Branches in Principal Cities 
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M F 


wears longer 


It is easy to demonstrate to yourself why the cons 
cave sides (Fig. 1) of the Gates belt greatly lengthen 
belt life. 

Simply bend a Gates belt and feel the sides. No- 
tice how these precisely engineered concave sides fill 
out on the bend and become straight. Thus a Gates belt 
grips the sheave groove evenly (Fig. 1-A) and wear is 
distributed uniformly across each side of the belt. That 
means longer belt life; lower costs. 

Make the same test witha straight-sided belt (Fig. 
2) and see what happens. The sides bulge out on the 
bend (Fig. 2-A) concentrating the wear at points 
shown by arrows. 

To assure longer wear and keep belt costs down, 
specify the V-belt with concave sides—Gates Vulco 
Rope . .. readily available from nearby distributor 
stocks. The Gates Rubber Company, Denver, Colorado 
— World's Largest Maker of V-Belts. 


There are Gates Engineering Offices and Distributor Stocks in 
all industrial centers of the United States and Canada, and in 
70 other countries throughout the world. 


Fig! 2-A 


o 


Tea CO 


Gates Vu: Driv 


New Parts and Materials continued 


brass pin contacts and spring temper 
phosphor bronze contacts are gold 


plated for ease of soldering. De]ui 

Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

i For more information— 

Circle 54, inside back cover 


A-c Voltage Divider 


This variable ratio transformer is 
suitable for panel mounting in equip 
ment of all types. Front panel space 
requirement is 3 x 9 x 34 in. deep 

Resolution is better than 0.0005 
percent and accuracy better than 0.004 
percent. Coast Coil Co., 5352 W 
Washington Blvd., Los Angeles 16, 
Calif 


For more information— 
Circle 55, inside back cover 


Subminiature Relay 


Dimensions of this relay are 15s x 
ld: in. dia and weight is 0.255 lb. 
Contact rating is 2 amp, non-induc 
tive, at 26.5 v, dc, or 115 v, ac. Con- 
tact arrangement is four-pole, double 
throw. U. S. Relay, 1744 Albion St., 
Los Angeles, Calif. 
For more information-— 
Circle 56, inside back cover 


Natural and Synthetic 
Rubber Sheet Packing 


Stocks of rubber include red and 
black sheets in nylon and plate fin 
ishes for hot and cold water, general 
hydraulic conditions, steam and gas 
pressures; chute lining and skirt board 
rubber; floating stock for vibration 
dampeners, flexible joints, soft cush 
ions, bumpers and soft sealing gaskets 
in hydraulic and general chemical 
services; commercial grade black and 

(Continued on page 258) 
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Here’s Why Clifford Specifies 


ALL-ANGL Barry Mounts 
to Protect Reliability 


thru Every Flight Attitude 
of the F-100 


It's an important story 
of engineering for shock and vibration control 


North American Aviation, builders of the F-100 Super Sabre, The ALL-ANGL Barrymount™ iso- 
specify that the control box must be able to mount at any angle. lators used in the Clifford base 
MIL-E-5272A requires the mount to operate under vibration as high are standard miniature size. 
as 0.080” double amplitude. Temperature requirements preclude the These advanced-design mount- 
ings are also available in MIL- 
size 1 and (Feb. 1) MIL-size 2. 
Write for data sheets. 


use of rubber mountings. And experience demands that the mounting 
system handle the load bias added by large connectors and cables — 
often a serious problem with miniaturized equipment. 

When your problem is protection 


: through all flight attitudes, your 
ALL-ANGL Barry Mounts meet all these requirements. So Clifford’s answer is ALL-ANGL Barry Mounts. 


Because they are specifically designed for jet and missile service, 


choice of this mount assures the protection of their new miniaturized For recommendations, call your 
heat control under every operational condition. Barry Sales Representative. 


BARRY CONTROLS 


INt OR. POQTATED 
SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


neering opportunities are open in Barry's expansion program, 730 PLEASANT STREET, WATERTOWN 72, MASS. 


at all levels in all departments. Send resumé. 
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* Control Components Digest * 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


BIG MOON RADAR undergoing tests. Ward Leonard resistors —like those in foreground- 
help this gear stay on the air —or, rather, on space. 


New moon radar to explore outer space 


The U.S. Army Signal Corps hasn't 
gota transmitter in outer space — yet. 

So, for their continuing studies of 
radio wave propagation in space and 
the upper atmosphere, they bounce 
radio waves from their new high-pow- 
ered radar, Diana, off the moon and 
planets and study the return pulse. 

Designed and built by Radio Engi- 
neering Laboratories of Long Island 
City, N. Y., the new radar transmitter 
puts out 50 kilowatts, continuous 
wave, and may be pulse modulated at 
various pulse widths and repetition 


rates. Receiver gain is 170-db at bet- 
ter than 3-db noise figure. 
Throughout the equipment, high- 
stability Ward Leonard resistors, like 
the big Vitrohm resistors shown above, 
do duty as high-voltage bleeders, 


| surge and current limiting resistors, 
| and protective meter shunts in high- 


voltage circuits. 


You'll find Ward Leonard Vitrohm | 


resistors = 'tely described in our 
64-page Catalog No. 15, together with 
nomographs and charts to help select 
them. Write for your copy today. 


Relays mastermind traffic lights 


Sun, rain, sleet, snow, and continuous 


24-hour-a-day duty is the lot of this | 


master traffic light controller. Four de- 
pendabie Ward Leonard relays select au- 
tomatic timing cycles. Two more relays 
allow remote control of off- duty flashing 
amber signals and signal shut-down. 
Learn more about these rugged relays in 
Ward Leonard Bulletin No. 110. 


Photo courtesy Crouse-Hinds Co. 


| These 


SHE’S CHECKING CHART RECORD from X-ray 
spectrometer in Ward Leonard's test lab. 


Plant X-ray speeds quality control 
and helps catch crooks 


X-ray diffractometer and spectrom- 
eter tests insure high quality and uni- 
| formity of both raw m: iterials and fabri- 
cated components at Ward Leonard. 





instruments check crystal struc- 


| ture in ceramics, magnetic amplifier 


cores, contact metal, and resistance wire. 

In off hours, they help the Mount Vernon 
| Police and Fire Department put the fin- 
| ger on crooks and arsonists. 


AUTOMATION FOR MACHINE TOOLS is simpli- 
fied by this precision control potentiometer. 


Control for machine tools 


Accurate electronic control compo- 
nent for cutting tools, winders and proc- 
essing machine drives is provided by this 
compact, precision potentiometer. 

A half-inch plunger movement drives 
the metal alloy contact across the special 
resistance element. Enclosure is compact; 
calibration is permanent. Standard re- 
sistance — 10,000 ohms; up to 25,000 

| ohms on special order. Write for Bulle- 
tin 68. 63 


WARD LEONARD 
ELECTRIC COMPANY 
63 SOUTH ST., MOUNT VERNON, N. Y. 
R enle- E ryineered Cortiols Since (892 
| RESISTORS - RHEOSTATS - RELAYS - CONTROLS - DIMMERS 
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- January, 


Illustrated above is one of two Walking Shoes for a large 
wheel excavator employed in strip mining operations . . . 
it is one of many heavy parts and assemblies of parts 
fabricated and machined by Mahon for manufacturers of 
several types of mammoth earth moving machines. If you 
can use weldments to advantage in your product, you can 
turn to Mahon for complete service including design or re- 
design, fabrication, machining and assembling. Steel-Weld 
Fabricated parts and products shown at left are typical 
of thousands produced by Mahon for manufacturers of 
processing machinery, machine tools, and other types of 
heavy mechanical equipment. If you need weldments, or 
welded steel in any form, you will find a unique source in 
the Mahon organization . . . a source where design skill 
and advanced fabricating techniques are supplemented 
by craftsmanship which assures a smoother, finer appearing 
product embodying every advantage of Steel-Weld Fab- 
rication. See Sweet's Product Design File for information, 
or write for Booklet showing Mahon's facilities to serve you. 


THE R. C. MAHON COMPANY © Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 


Engineers and Fabricators of Steel in Any Form for Any Purpose 


1956 
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THE | SHAPE OF THINGS IN AI 


"n. 
— — tnt 


MOLDED DIAPHRAGM 
GIVES TOP PERFORMANCE IN WATER 


-2 


black neoprene for oil and solvent re 
sistant seals and gaskets on hatches, 
doors, joints, pumps, tanks or pipe- 
lines; black diaphragm sheet for 
| device is man- blankets, curtains, cut gaskets, reduc- 
maintain is new * ing brass an ing valves and regulators to resist 
5 0 s for SUpP Tiag industries: swelling in petro-chemical, acid, alkali 
compan an plum and comparable service. 
or the water, withstand his rubber sheet stock comes in 
er, ™ ty ater standard 36 and 42 in. rolls in thick 
paren ity. The nesses from vs in. Quality Rubber 
capac ing from and Transmission Co, Dept PEN, 
" 2203 W. Chicago Ave., Chicago 22 
I 


APPLICAT ION 
The diaphragm 
flow control device 


omatic water flo 
s one 


shown here is the heart of a pr 
for use in various appli 


aut 
ically 
pressure 
ufoctured by 9 


iron products 


PROBLEM s 
.. giaphrag™ 7 to 
This om 10 


For more information— 
Circle 57, inside back cover 


Worm-Drive Capacitor 


l'his capacitor has a precision 100:1 
worm-drive specifically designed for 
electronic equipment. ‘The rotors and 
stators of the new unit are insulated 
with new high-strength pink or blu: 


ACUSHNET PROCESS COMPANY ilumina ceramic rods, which are held 


in a manner so as to be under spring 
NEW BEDFORD, MASSACHUSETTS . 
a tension highly resistant to shock, vet 
vee Precéséon. Molded RUBBER, SILICONES -“APCOTITE”’ BONDING 


extremely stable. Nickel-steel alloys 
Address all communications to 768 Belleville Ave., New Bedford, Mass. (Continued on page 262) 
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IUE 
rings 
T 
flanges 


À fr ee! this bud i E 


"How forged weldless rings and flanges R standard Steel Works Division 
improve your product and cut your costs" wed? — PALDWIN-LIMA-HAMILTON 


When you consider a change in your product, you expect 
that change to make money for you or to save money for you. 

Its quite possible that Standard Steel Forged Weldless 
Rings and Flanges will do both. 

They improve your product, thus making your sales task 
a little easier, and they cut your manufacturing costs. In 
many cases, first cost may be less than the component you 
now use, and always machining time is less. 


Dept. 8735, Standard Steel Works Division 


Bald win-Lima-Hamilton Corporation, Burnham, Pa 


Please send me Bulletin No. 10,000, “How Forged Weldless 


Rings and Flanges Improve Your Product and Cut Your Costs. 


In checking through this detailed booklet, you'll be able 
to determine in five minutes or less whether they're worth 
investigating further. Send the coupon now. 





How would you solve these tricky 
temperature control problems? 


1. CONTROLLING HIGH FREQUENCY HEATING. In this vulcaniz- 2. SAFETY IN A DISTILLING PROCESS called for a dependable 
ing patch press, precise temperature control of the platens was failure alarm. A Fenwal THERMOSWITCH unit in the condenser’s 
required to prevent loss of electronic heat generated within the safety vent solved the problem. Now, should the cold water 
processed material. Fenwal's solution was two THERMOSWITCH® supply fail, steam blowing through the condenser tubes will hit 
units, set at 400F, mounted on the platens. Result: a production the THERMOSWITCH unit. This control, set at 120F, will then 
rate of 3,000 patches.per hour, compared to ordinary hot press open. shutting off the electric heaters and sounding a continuous 

a 


methods of30 per hour. 


arm. 


,UATALOG 500 
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L4 
ka 
" 

ll 
EI 
E 
- 
5 
E 
>. 


4. SEND FOR NEW CATALOG, just off the press. It describes 
Fenwal’s complete line of THERMOSWITCH units and new indicat- 
ing controllers for industrial applications. Fenwal engineers are 


3. PROTECTING PRODUCTS. In this shoe lining smoother, the 
always glad to help on any of your temperature control prob- 


problem was twofold: to use the fewest possible thermostats 

provide close temperature control in order to prevent burning 
of shoe leather. Fenwal's solution: a single adjustable THERMO- 
SWITCH unit, mounted on one ironer and controlling two ironers. 


This halved the number of thermostats indicated, while provid- 


21 Pleasant St., Ashland, 


lems. Write Fenwal Incorporated, 


Massachusetts. 


ing precision temperature control. 


THERMOSWITCH" 


Controls Temperature — Precisely 
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Two-stage oil pan, 29" long, 11" wide, 13" deep, 
for military trucks; produced as stampings by 
T & W TECHNIQUE. Inset shows main stamping 
before trimming. 


T:W TECHNIQUE can save production dollars for you 


@ If you buy stampings or forgings, then you want 
to know all about T & W Technique. Benefits from 
T & W Technique come to you in many ways — in 
effective design and engineering service, in extra skill 
which completes hard-to-produce parts without delay, 
in quality control, in delivery on schedule. But, 
always, forgings and stampings from T & W are 
likely to meet your needs so well that they cost you 


less at the point of assembly. 


T & W Technique provides you 
with forgings like this fulcrum, 
as well as stampings, which 
meet your needs better, help 
you save production dollars 


v=- — 


STAMPINGS 
"T^" & VM TRANSUE & WILLIAMS 


FORGINGS Over 50 years of experience 
Sales Offices: 
NEW YORK * PHILADELPHIA * CHICAGO * INDIANAPOLIS 
DETROIT * CLEVELAND * HOUSTON * LOS ANGELES 


TO: Transue and Williams, Alliance, Ohio 


Please let me know what "T & W Technique'' con do 
for us. We are interested in 


O Forgings [] Stampings 
Name 
Company 
Street 


City 
1304 


T& W DEEP DRAWN STAMPINGS AND FORGINGS USUALLY COST LESS AT THE POINT OF ASSEMBLY 
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LUBRICATOR—- 


WICK- PACKED 
DISTRIBUTING PIPE 


MANUAL, DRIP or 
IMMERSION ? 


Correct lubrication is essential to 
the long life of the chain drive. 
Mineral oils of varying viscosity 
are recommended. Methods of 
application are generally deter- 
mined by the speed of the drive. 
Lubricants are applied by brush, 
immersion or by drip feed. 


ACME'S Chain Engineers have 
the answers. They're yours for the 
asking. Whenever a chain prob- 
lem arises, call in an ACME en- 
gimeer... 


part of ACME service. 


no cost to you! It's a 


FREE ACME 
CHAIN TEXT! 


Designers and en 
gineers may write 
for a free copy of 
this 76 page chain 
text. It's loaded 
with chain data, 
specifications, illus 
trations and facts 
you should know about chain applica 
tions. Write ACME CHAIN CORP., 
Dept. 1B, Holyoke, Mass. 


eae 
La 


HOLYOKE 
MASSACHUSETTS 
\ 


New Parts and Materials continued 


ire used for the frame, rotor and 
tator, resulting in a temperature co 
ethcient of practically zero. Johanson 
Mfg. Corp., Boonton, N. J 


For more information 
Circle 58, inside back cover 


—“ 


Air and Hydraulic Valves 


lwo, | ( ind four-wa € er-op 
rated valve vith rectangular bod) 
designs provi flat urfac« n 
sides for easy and compact mounting 
Ports are à in 27 NPT. Valve bodv is 
+ x 14 x 348 in. long overall on three 
vay valves, 42 in. on four-way valve 
Design incorporates a single sliding 
)00l, with O-ring seals throughout 
Body f aluminum, with bra pool 
Modernair Co p + Preda St San 
Leandro, Calif 

For more information— 


Circle 59, inside back cover 


Sun Battery Cells 


These selenium cells are now in 
production in a wide range of sizes 
ind power ratings, from 0.14 to 10.5 
q in, in photosensitive area and from 
0.] to 15 milliwatt power output in 
direct sunlight. Short circuit current 
up to 40 ma or open circuit voltages 
up to 0.5 v per cell can be generated 
in direct sunlight. These cells are avail 
ible on straight bracket or on angk 
bracket mounts. International Recti 
fier Corp., El Segundo, Calif 


For more information— 
Circle 60, inside back cover 


Cool-Running A-c Relay 


According to the manufacturer, this 
relay is a modified telephone-typ« 
design offering the advantages of tele 
phone-type performance in an a-c relay. 


It is said to be cool operating, thus 


(Continued on page 266) 
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LARGEST STOCK SELECTION AVAILABLE ANYWHERE! 


Modern, Mechanical, Face-Type Seals — 
Standardized, To Save Time And Money 


YOUR Sealing Problem Is Solved Here! 


STYLE GU — A packaged sealing unit STYLE SGU—A factory-assem- ROTO-FLEX — Rugged flexibility. Only 
containing both rotating and stationary bled unit-type seal for the small 3 parts. Single or double units. Many 
seal faces enclosed in metal housing. budget user. Widely used in applications in pumps and compres- 
Important applications in machine appliance field. Stock sizes sors. Stock sizes for shafts .250 through 
tools and power transmission for shafts .250 through 1.000. 4.000. 
equipment. Stock sizes for shafts STYLE RFO- A specially designed Roto- 
250 through 4.000. flex seal, for installation outside the 
stuffing box. Stock sizes for shafts .250 
througn 4.000 


STYLE HH— Absolute minimal space (both radial and 
axial) under extreme conditions of temperature, pres- 
| STYLE DPC — A high-speed, carbon-faced seal, for sure and seal face surface speed. Features pressure 
use where lubrication is poor or where shaft RPM and balance when fluid pressure is applied internally or 
resulting friction are high. Ideal in many machine externally. Of particular importance to the aircraft 
tool applications. Stock sizes for shafts .250 through industry. Stock sizes for shafts .250 through 4.000. 
4.000. 










These are only a few of the countless sealing problems now being solved by 


ITS 


SHAFT SEALS 


Write for detailed data on any of these 
standardized stock Gits Shaft Seals. 


G1ITs BROS.MFG. Co. 


1838-B S. KILBOURN AVE CHICAGO 23, Ill 















* 0 E 4 um ao ec — "P RP , 
el eae Tare, OMe ake Eis TITAN s 2 uo cato »at "fieao( Ak "Y (AH L1 7 


MICRO SWITCH Precision Switches 


A PRINCIPLE OF GOOD DESIGN 


New “LS” Series meets need 
for compact, precise, 


long-life, 2-circuit switches 


OPERATING HEAD MOUNTS IN ANY OF FOUR POSITIONS 
\ 


i 
E xc [dora «mon manoenen STEEL ROLLER 


(416-32 NC « /* SLOTTEO PALISTER NEAD 
SCREW (SEMS) 


N ROLLER LEVER MAY BE REVERSED 
jt 


T Precision two-circuit 
(4) J92 MIN. DIA. MOUNTING NOLE FOR 1 switching unit is en- 


WO 10 SCREW 


Dimensional drawing | | Á] RING TYPE SEAL BETWEEN COVER AND HOUSING 
shows compact size of the 
“ILS1" switch to permit 


à 3 7 
(93it- 3? "C à SLOTTED Pan HEAD 
small space mounting. | | tg conte ner om 


f-ra mart THREAD 


UNLESS OTHERWISE SPECIPED, TOLERANCES ARE - FRACT ONS t ty DECMALS 1 070 


TUT 


The new MICRO SWITCH “‘1L$1”’ Switch is a small 
two-circuit limit switch. Its sealed construction, 
reliability, long life and features of adjustability 
suit it to all types of industrial applications. 

Also available is the MICRO SWITCH “‘7L$1”’ Switch. 
This is a flush-mounted design which may be reces- 
sed into a cavity in the machine. Operating charac- 
teristics of both switches are identical. 


closed in a rugged alu- 
minum housing. 


T) 

| (f 

| REI | 

m. 

«le 
N.C.2 


WC 


Contact arrangement of the basic switching unit is two- 
circuit, double-break. The electrical rating is: 10 amperes, 120, 
240 or 480 volts a-c; 44 H.P., 115 volts a-c; 1 H.P., 230 volts a-c. 
Pilot duty rating is: 600 volts a-c, max.; .2 amperes, 115 volts 
d-c; .1 ampere, 230 volts d-c; .04 amperes, 550 volts d-c. 





of Precision Limit Switches 


SEALS PROVIDE MAXIMUM PROTECTION 


O-RING SEAL 


STAINLESS STEEL SHAFT 


2MN1 BASIC SWITCH 


COVER SEAL RING 


Sealing is provided 
by use of O-ring seals on the actuator shaft be- 
tween the actuator head and the housing. A syn- 
thetic rubber ring seal is also provided for the 


ADJUSTABLE HEAD ASSEMBLY 


The "1LS1" switch can be easily mounted in 
almost any location. The actuator head may be 


removed in the field and rotated to any of four 
positions. Actuation of the switch is possible 
from any of the four quadrants to meet the re- 
quirements of the specific application. 


Si BEARING CAST INTO ENCLOSURE 
«E 


ACTUATOR PLUNGER 


O-RING SEAL 


CASE-HARDENED ACTUATOR SCREW 


cover. These seals provide maximum protection 
against entrance of dust, oil and other liquids. 
The switch meets NEMA specifications for an 
oil-tight pilot device. 


FIELD ADJUSTABLE ACTUATOR 


The roller arm actuator is field adjustable 
through 360 degrees, positively locking in 
any position. Actuators are assembled to 
operate in either direction. They can also 
be converted to operate in one direction 
only, clockwise or counterclockwise. 


MICRO SWITCH field engineering is available to bring you 
more complete information on these new “LS” switches and help you select the 
exact switch to meet your switch requirements. Call the nearest MICRO SWITCH 


branch. Save time and money. 


A complete line of snap-action and mercury switches 
e : 
MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 


switches. Available in a wide variety of sizes 


shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


acteristics. For all types of electrical controls. 


(a Cangda, Leaside, Toronto 17, Ontario « FREEPORT, ILLINOIS HONEYWELL 





need Reducer Design 


HOUSING DESIGNED 
FOR GREATER HEAT 


RADIATING CAPACITY 


LARGER, 
TAPERED 
ROLLER 
BEARINGS 


LARGER, STRONGER 
OUTPUT SHAFTS — 


LARGER STRONGER, 


INTEGRAL WORM 
SHAFTS 


GREATER RIGIDITY 


nthe New W Ir 
WINSMITH SERIES 


THESE 5 IMPROVED FEATURES of Winsmith's new "C" Series 
reducers mean greater performance, greater stamina, greater 
dependability.. greater value for your borsepower dollar. 


In all, 108 models comprised of single and double reduction 
units are available in the "C" Series...a unit to answer every 
speed reducer need. Compare our increased 
rated horsepower and torque output with 
reducers of competitive makes. For complete 
data on the "C" Series, write for catalog. 


NEW CATALOG ! Describes 
the complete "C" Series plus 
other units in the Winsmith line. 
Contains drawings, dimensions, weights and 
ratings for each model described. Write today for 
Catalog No. 155—on company letterhead, please. 


WINSMITH, INC. 111 Eaton St., Springville, (Erie County), N.Y. 
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New Parts and Materials continued 


making it particularly suitable for 
use where hermetic sealing or dust 
covers are required l'ypical heat 
rise in open air is 18 ( Coils can 
be supplied for all standard voltages 
up to 220 v, ac. Contact combina- 
tions, six pole, double-throw, are avail 
ible up to 5 amp at average 7.5 va; 
four-pole, double-throw up to 5 amp 
at average 3 va; double-pole, doubk 
throw up to 10 amp at average 7.5 
va. Vibration, 10G at 5 to 55 eps 
depending on contact combinations 
Size 13 x 134 x 21 in, depending on 
contact combinations. Available open, 
with dust covers, or hermetically 
sealed. Comar Electric Co., 3349 
Addison St., Chicago 15, Ill 
For more information 
Circle 61, inside back cover 


Back-Ups for O-Rings 


Back-up rings, solid, and solid with 

or 30 deg ut l vell as the 
spiral, are now available. These back 
ups protect the O-ring seal from 


extrusion or loss of efficiency and ex 
tend O-ring life. Chemically inert, the 
new packings have very low friction 
ind are unaffected by oils, acids, bases 
or solvents. Operating temperature 
range from 100 F to 500 F. Sham 
ban Eng Co., 11617 W Jefferson 
Blvd., Culver City, Calif 
For more information— 
Circle 62, inside back cover 


Four-Way Solenoid 
Selector Valves 


Pilot-operated valves for 3000 psi 
hydraulic service are said to provide 
low current draw, low leakage and 


positive actuation Lhe valves ar 


provided with AND-10050-4, 
8 ports for 4, à, 3 in. tube si 
‘hese valve ire available with = the 


(Continued on page 271) 
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Illustrating complete set of 
Electric Drill Castings made 
in close cooperation with 
the Engineers and Designers 
at Signal Electric Division 

of King-Seeley Corporation 


Stand-by Designers 


with 


MADISON-KIPP 
— eae zinc and aluminum 
include the use of special or stand-by designers die castings 


to develop eye appt al ot 
When die castings are i 
seasoned Madison-Kipp mechanics can often off 


valuable service in the pre-planning stag 


Qur customers of long standing usually 
rough layouts for review because this pre-planning has proved to 
be important in advancing time schedules a: 


establishing economies of m 


Please clip this a l as a remind 


you have die castir 


a 
MADISON-KIPP CORPORATION AE 


206 WAUBESA STREET * MADISON 10, WIS., U.S.A. 


e Skilled in Die Casting Mechanics e Experienced in Lubrication Engineering @ Originators of Really Higt 
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SET SCREWS 
NO GADGETS 2 
ael holding power. 
BUTTON HEADS 
Where countersinking 
is impractical. 


— e $55 $**$*$5*$^* 


CAP SCREWS 


| | | | For high strength and 
“TELELE TE, j | compact design.. . 
P ded do e Be By 


Holo-Krome Concentrates On Making ae 


Tough, Precision Socket Screws! unobstructed surface. 


We offer the strongest, simplest, most 

accurate socket screws we can make! 

For greatest strength and accuracy, we com- 

pletely cold-forge the finest alloy steel. For PIPE PLUGS 
maximum locking action, we thread to a Precision threads for 
Class 3 Fit. the tightest fit. 


When a socket screw is so carefully made... 


it doesn't need any fancy “gadgets”! 


For the finest n socket screws for SAME-Day 


SERVICE ON STANDARD PRODUCT for cost-cutting STRIPPER 
packaging —the name to remember is HOLO-KROME! BOLTS eg 


For concentric head, 
shoulder and thread. 


Available from authorized Holo-Krome Distributors 


DOWEL PINS 

Special finish is heme 

corrosion-resistant, 
HOLO-KROME facilitates driving. 


THE HOLO-KROME SCREW CORP. HARTFORD 10, CONN. 
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well-developed "muscles" 
for 
guided 


missiles 


CNN 


fuel pumps for special propellants 


Special pumps have been developed to handle at 
either high or low pressure such difficult chemicals 
as propyl nitrate, nitric acid, ethylene oxide and 
others still classified; also liquid sodium 


———- — 


high- speed, high- mrt hydraulic pumps 


Newly developed Pesco pumps operate at speeds 
to 12,000 rpm, temperatures to 400°F. Designed 
for reliability, extended storage and vital savings 
in space and weight 


blowers for cooling — tronic equipment 


Miniaturized axial flow blowers with integral 
motors provide efficient cooling of "hot spots" in 
electronic equipment under both ground testing 
and flight conditions. 


Now from Pesco come vital components for your missile 
development program. In working with leading firms holding missile 
contracts, Pesco has developed the **muscles" to pump propellants 
and operate controls. 

These Pesco products conform to missile criteria: minimum size and 
weight, instantaneous action after long storage, unfailing 
dependability despite rigorous operating conditions. 

Take advantage of this unique experience by calling in Pesco on 
your missile program. Get complete information from: 

PESCO, 24700 North Miles Road, Bedford, Ohio. 


PESCO PRODUCTS —— 
BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD . BEDFORD, OHIO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 
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ELECTRIC MOTORS 


+++ the choice of leaders 
in industry 


M 
— 


You get better 
performance with these 


Wagner DP Motors 


— — — 


Wagner DP motors are doubly protected by (1) rugged, cor- 
rosion-resistant cast iron frames, smoothly rounded so that 
no moisture can collect on them. Motor feet are cast as an 


integral part of the frame for maximum strength and rigidity. 


(2) Enclosures on the DP motor are completely drip-proof— 
virtually splashproof. Air intakes are located at the bottom of 
the endplates and air outlets are located at the base of the 


frame—one on each side. 


Although engineered to meet the re-rated NEMA specifica- 
tions which call for more power in smaller frames, the same 


high quality and long life performance that have made 


Wagner Motors "the choice of leaders in industry" for many 


years has of course been retained. 


Full information and principal dimensions are given in 


Bulletin MU-202, Write for your copy today, 


MORE POWER IN SMALLER FRAMES The Wagner DP Motor packs 
more power in a smaller frame and this smaller size means ease 
of handling and stocking ...less space required for installation. 


CAN BE RE-GREASED FOR LONGER LIFE This motor will operate 
for years without regreasing ... bearings are completely enclosed 
... however, provisions have been made for adding lubricant and for 


the removal of old grease in cases where re-greasing is necessary 


COOL RUNNING Specially designed baffles direct cooling air from 


the blowers through the motor and provide protection for the 
stator windings. Blowers are an integral part of rotor and 
move large volumes of air without noise or vibration 


Waáner Electric Corporation 


6406 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ELECTRIC MOTORS + TRANSFORMERS * INDUSTRIAL BRAKES * AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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New Parts and Materials continued 


following variations: with or without 
manual override; three-position spring 
centered; two-position spring offset, 
three-position detent; with thermal 
relief; and with special spool and 
leeve combinations to meet individual 
porting requirements 

[Ihe standard ambient temperatur 
range is from —65 F to 160 F. These 
ontinuous duty valves are provided 
with single coil solenoids operating helps you select 
in the range of 18 to 30 v, de. Aircraft 
Products Co., 300 Church Road, 


Bridgeport, Pa the right 


For more information— 


Circle 63, inside back cover S H A K E R 
SYSTEM 


CALIDYNE ASKS QUESTIONS 
When you inquire about Calidyne Shaker Systems, you're asked 
"What type of vibration testing is required conventional environ- 
mental testing? Fatigue testing? Structural response determina- 
tion? Mechanical noise reduction?” Further, “What are vour 
present, and anticipated, requirements for force, frequency, and 
stroke?” In this way, Calidyne can recommend the equipment 
which will provide maximum usefulness for your investment, with 
as much flexibility as possible for future needs 


. et CALIDYNE DELIVERS 
Explosionproof, ü 
To meet your requirements, Calidyne offers complete Shaker 


Internally Geared Motor Systems ranging in force output from 25 to 12,500 pounds. Systems 


consist of one or more electrodynamic Shakers, a rotary or el 


lec- 


An aircraft electric motor suitable tronic power supply, a control console and various optional 
for pump or compressor drives. de accessories for monitoring, measuring or automaticall 
tests. Calidyne Shakers feature greater useful force output t 


signed for continuous dt operates 
2 luty, pe ti lighter armatures, true linear armature motion, rugged co 


A 
m threc phase, 100 cps, 200 v, ac tion. Certain Calidyne power supply units, also, w 

It delivers 1.5 hp at 1500 rpm. Shakers of widely different force outputs. Any accessory 
Rigid added to a basic system at any time, without costly rev 


[Ihe motor weighs 17 Ib. t 
or modification. 


pyramidal design of basc supports CALL CALIDYNE 
the moto "V e i à; 
ie rotor and application very effec For competent help in solving your vibration testing probk 


tively. with equ il weight distribution technical data on any Calidyne Shaker System, call Calidyne now. 
on both sides. A sparkproof fan blows 
ir over ribs to cool the motor U.S 


f "e; B LE —7R————— ———— —— ——— — — —— 
Electrical Motors Inc. Box 2058, | 22.4 
Terminal Annex, Los Angeles 54, | A 
Calif ii 


COMPANY 


For more information— 
120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


Circle 64, inside back cover 
SALES REPRESENTATIVES 
WALTHAM, MASS CLEVELAND, OHIO C GO, ILLINOIS SAN FRANCISC CALIF. 
Robert A. Waters, Inc M. P. Odell Co la G. B. Miller C 
Waltham 5-6900 Prospect 1-6171 2-155 Lytell 3-3438 
^ | »* ° NEW HAVEN, CONN 
r 4 à P I Ta Aite " 
Car JON | ilm Resistor Robert A. Waters, Inc DAYTON, OHIO INDIANAPOLIS, INDIANA ALBUQUERQUE, NEW MEXICO 


Fulton 7-676 M. P. Odell Co Hugh Marslond & Co. ». 8. M —* 
E j NEW YORK CITY AREA Oregon 444 Glendale 3803 —s 
\ glass-scaled carbon film resistor G. C. Engel & Associates DETROIT. MICHIG 
| bility 1 1} l + 0.03 Rector 2-0091 DETROIT, MICHIGAN MINNEAPOLIS, MINN 
ias Stability rated better than 0.03 RIDGEWOOD, NEW JERSEY — ^ — eanas. Hugh Marsland & Co. and 
» 25 G. C. Engel & Associates perior 8-511 Colfax 7949 - 
per cent per ycar at 0.25 w and dc Güber 4.0878 — I aaa aii 
rating to zero power at 140 C. Using Aran, oA F. R. Jodon, Inc — — Arnprior, Ont., Phone 400 


* G. C. Engel Hobort 2-4300 John A. Green Co — is —— 
0.5 w rating, derating to zero at 160 Chestnut Hill 8-0892 aie Fleetwood 7-7385 —— CON Moyni SUS 
: NORTHERN NEW YORK SOUTHEAST EXPORT 
C, stability is better than + 0.1] per Technical instruments, Inc, W. A. Brown & Assoc, HOLLYWOOD, CALIFORNIA Rocke Internation 


Waltham, Mass Alexandria, Va G. B. Miller Co 13 East 40th St. N. Y 
> 


(Continued on page 275) Wehen 3-943 verte 9-600 Woliywosd 2-1193 Tur ma 
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HOw TO MAKE 1 PART po rHe work or 3 


A typical example of product simplification with Hunter Douglas Aluminum Impact Extrusions.* 


The barrels in most present day door locks 
are composed of several parts, each of 
which requires its own tooling, individual 
press run and a final assembly operation. 
The part illustrated is typical and construc- 
tion is fairly — throughout the 
hardware industry. It consists of a deep 
drawn barrel with a flange sandwiched 
between two mating and piloted plates. 
Crimping the edges on one of these unitizes 
the assembly. 


— 


Conventional manufacture of this latch bolt in- 
cludes individual formation of these three pieces 
plus final assembly and a crimping operation 


DESIGNERS: 


“If you want to know more 
about Hunter Douglas Cold 
Forgings write on your 
company letterhead for this 
free 40 page book, just off 
the press!” 


HUNTER DOUGLAS CORPORATION * DEPT. PE-12 
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Notice the .quare 
shoulder formed 
between barrel and 
flange. No fillet is 
required — strength 
is increased by flow 
of metal around 
juncture; fibers re- 
main unbroken, 


In an effort to reduce costs and simplify 
this design, Hunter Douglas recently com- 
pleted tooling and supplied test parts on 
an impact extruded component serving the 
same function. 

Even though the part was made from 2S 
aluminum, the cold working of the metal 
during the impact extruding process in- 
creased — materially. The resulting 
part equalled strength requirements of the 
original design. In addition, the flange was 
integrally formed with the barrel, without 
need for joints, seams or fasteners. Impact 
extruding also insured both zero draft walls 
of tube and close dimensional tolerances. 

The required barrel was unusual — a cyl- 
indrical shape with flattened sides. Again, 
impact extruding proved a most logical 
means of manufacture...desired part 
geometry being a direct result of die de- 
sign and requiring no subsequent forming 
operations. Actual unit cost of the impact 
extrusions proved economical—without 
counting the savings made in tooling. 


=) Hunter Douglas 


RIVERSIDE, CALIFORNIA 


M. t 


Typical variations of Hunter Douglas Cold Forg- 
ings which serve many industries. 


If you are planning design changes or 
require a hollow component— with or with- 
out a closed end —in which zero draft, close 
tolerances, and high strength factors are 
desirable, a Hunter Douglas Aluminum 
Impact Extrusion or Cold Forging might 
supply the answer. A blueprint, sketch or 
sample part will bring a quick analysis 
from our engineering department. 


*Hunter Douglas distinguishes parts as Impact 
Extrusions when formed from soft (2S) aluminum. 
Parts made from high strength aluminum alloys 
are designated Cold Forgings. 


Corporation 


v 


TELEPHONE OVerland 3-3030 
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The use of Dyna-seals under bolt heads of the peri- 
scope mounting on the nuclear submarine Seawolf will 
provide positive sealing up to 10,000 P.S.I. Uncompromis- 
ing requirements of the Precision Dyna-seal were con- 
trolled by rigid specifications. 

Use performance proved Dyna-seal to solve your 
problem. Its one piece bonded steel and synthetic 
rubber construction provides economy and dependa- 


bility ... eliminates special machining and over torquing 
of bolts... 
Compression molded Precision “O” Rings protect Sea- 


assures vibration-proof lock washer action! 


wolf fuse boxes. Controlled quality, assured through 
rigid specifications and inspection, is your guarantee of 
reliable performance in your product. 
What is your sealing problem? There's an expert - the 
Precision Engineer- ready to help you. 


Write for your free personal copies of the Precision handbook on "0" rings and the Dyna-seal Engineering Data Book. 


Irecision Rubber Products. 


«ww CORPORATION 


Dept 3 Oakridge Drive, Dayton 7, Ohio 
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Canadian Plant at: Ste. Therese de Blainville, Quebec 
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EXPANDED ALUMINUM... 


can it improve your product? 


Penmetal expanded aluminum is 
sheetaluminum, slitand expanded 
to as much as ten times its orig- 
inal width. As expanded metal, 
aluminum loses none of its val- 
uable properties. Rather it gains 
a number of characteristics which 
make it ideally suited for appli- 
cation to an almost limitless 
variety of products. 

Penmetal expanded aluminum 
is up to 80% lighter per square 
foot than the original sheet. Yet 
it is stronger and more rigid. It 
permits free passage of light and 
air, and has that smart, clean, 
attractive look that typifies 
modern trends in design. 

Besides aluminum, expanded 
metal comes in carbon steel, stain- 
less steel, Monel, Inconel, and 
other metals. Large or small 
mesh; light or heavy gauge. 
Easily formed, shaped and 
welded. 

Send for new four-page folder 
which gives mesh sizes, weights 
and dimensions, and shows a 
number of profitable ways to use 
this versatile material. 


PENN METAL COMPANY, INC. 
General Sales Office: 
205 East 42nd Street, New York 17, N. Y. 
Plant: Parkersburg, W. Va. 


Expanded aluminum used 
to form a drum type guard 
over control and tool panel 
made by Cross Company, 
Detroit, Michigan. 
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New 


Materials 


Parts and 








1000 hr 


rhe 


virtually unchanging over long periods 


cent in resistors are 
of time when used at low power with 
ambient temperatures up to 125C. 
Resistance values range from ] to 
Pyro 


S Whippany 


2 megohm. Size is 5 x 5 in. 
film Resistor Co., Inc., 
St., Morristown, N. J. 
For more information— 
Circle 65, inside back cover 
































Standard Air-Hydraulic 
Cylinders 
said to have 


These cylinders are 


case-hardened, chrome-plated piston 
rods, Teflon rod wipers, Teflon hydrau 
lic rod seals, and ferric oxide surfaces 
Ihe wipers and seals are said to with 
stand temperatures from 
500 F, and to be impervious to practi 
cally all known chemicals including 
the fire-resistant, special and standard 
hydraulic fluids in current use. 


Ave., Melrose Park, Ill 


For more information— 
Circle 66, inside back cover 


Flanged Bearing Liners 


These recently announced Nylon 


continued | 


Miller | 
Fluid Power Co., 2040 N. Hawthorne | 


















100 F to 


bearing liners are dimensionally the | 


same, the difference being that Type 
6 is provided with an 


(Continued on page 279) 
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New Tuff-Tite* Fastener 







































Is Leakproof—Holds Securely 


Tuff-Tite is 


a new multi- 





purpose fas- 





tener that 
gives tight, 


Neoprene washer trapped leakproof 


under head seals hole — 
acts as cushion. 


seating with- 
out cracking 
or chipping porcelain enamel and 
other fine finishes. It also damp- 
ens vibration by acting as a 
shock absorber and eliminating 
squeaks and chatter. 

All this is accomplished by 
Tuff-Tite’s one-piece metal head 
and assembled neoprene washer. 
When tightened, the neoprene 
is trapped and controlled by an 
undercut in the washer head. 


*Trademark 





—Protects Surfaces 


The neoprene is forced into the 
hole and around the threads to 
provide a cushion which protects 
the surface and forms a water- 
tight and airtight seal. 

Tuff-Tite fasteners are used 
for quick, secure, leakproof fas- 
tening of metals and plastics. 
They are available as tapping 
screws, thread cutting screws, 
drive screws, machine screws, 
stove bolts, wood screws and 
special fasteners. They are made 
of carbon, alloy and stainless 
steel, aluminum, brass and other 
metals in a variety of head styles. 

To learn more about how 
Tuff-Tite can give you leakproof 
surface protection with econo- 
my, use the coupon below. 


COMPANY * ESTABLISHED 1816 


a * V ur v o. EX 
= NEW BRIGHTON, PENNSYLVANIA 






TOWNSEND COMPANY 


Name... 
Sales Department 
New Brighton, Pa. Company... 
Please send to me without Street — 
obligation "Tuff-Tite" 
Bulletin TL-97. 


M Rada 


Sales Offices in Principal Cities 


Title 


Zone. State 







Discharge orifice of 1” 
NICHOLSON trap (A) 
compared with other 
types of same size (B). 
Nicholson's greater—in 


every size! 


Compare capacity of a Nicholson Steam Trap with any other trap of same size. 
Greater capacity—right across the board—means Nicholson Industrial Traps dis- 
charge condensate and air from steam lines and process equipment faster, more 
effectively. In toughest steam-using equipment service, Nicholson’s pay off 4 ways: 


@ lower initial cost—more for the money 

€ less upkeep expense— minor maintenance 
€ faster warmup—high, even temperatures 

@ faster production—increased 20% to 30% 


Where performance counts, specify Nicholson. Write for Catalog 953. 


_@H. NICHOLSON z/ ouo. 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 


14 OREGON STREET, WILKES-BARRE, PA. « SALES AND ENGINEERING OFFICES IN 58 PRINCIPAL CITIES 
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STRENGTH 

Resistance welds are stronger than 
either of the metals welded together. 
After 10 years of exhaustive tests no other 
joint survived, practically all automobile 
manufacturers have adopted resistance 
welded wheels. The wheels are made with 
8 spot welds instead of the 12 conven- 
tional rivets . . . using Sciaky equipment. 


LEAKPROOF 


With resistance welding there is no hole 

. thus it is leakproof. Actually, resist- 
ance welding is commonly used tu make 
gastight seams. However, riveted assem- 
bly is inherently subject to leakage. Not 
only costly to make leakproof, it is some- 
times even impractical. 


A BASIC REQUIREMENT 
OF SUCCESSFUL DESIGN 


RESISTANCE TO CORROSION 

Resistance welding leaves no exposed 
metals to corrode, because the weld is 
within the metals. There are no holes and 
the joint is tight. However, tight fit-up 
cannot alv:ays be maintained for riveted 
joints or rivet heads. The result is pene- 
tration of atmospheric moisture and cor- 
rosion. 


ae 


REDUCTION OF WEIGHT 


Nothing is added to make a resistance 
weld—no rod, flux, rivets, etc., are 
needed. The parent metals themselves are 
fused together. Resistance welding a prod- 
uct provides a considerable savings in 
weight compared to riveting, or other 
forms of welding. 


LACK OF DISTORTION 


Properly applied, resistance welding 
practically eliminates warpage and distor- 
tion. Thus, costly jigs and fixtures to re- 
duce distortion are not necessary on 
products designed for resistance welding. 
However, fusion welding produces con- 
siderable distortion and does require the 
extra expense of related fixturing. 


IMPROVED APPEARANCE 


Resistance welded spots can be made 
practically invisible. They need not mar 
exterior surfaces as do other forms of 
welding or riveting. Surfaces requiring 
smooth finish and attractive appearance 
are best designed for fastening with re- 
sistance welding. 


Specify Sciaky Patented Three-Phase Resistance Welding 
for the Advantages of Economy and Consistent Weld Quality 


Pioneered, invented, and patented by Sciaky, 


the three-phase principle of welder 


operation allows a balanced current to be drawn from all three phases of the power supply. 


installation costs of smaller switch gear 


> result is the lower operating cost of 


reduced power demand the lower 
and smaller distribution lines and the con- 


sistency of suitable weld quality under high production conditions. For detailed explana- 


tion of these and other impressive 
* Bulletin 332. 


Detailed examples of Sciaky resistance 


write 


issues of 


have 


improved their product 
on company letterhead for these 
designed to do more useful worl 


advantages of Sciaky patented Three-Phase operation 


welding applications are available in regula: 


"Resistance Welding at Work." Read how other companies large and small 


and lowered fabricating costs. Send your name and title 
impressive examples of Sciaky's basic thinking—welders 
at lower operating costs with maximum reliability 


Largest Manufacturers of Electric [YT | — Y 


Resistance Welding Machines in the World 


Sciaky Bros., Inc., 4913 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 





DELIVERY 
OFF THE SHELF F. 


» 64,000 


COMBINATIONS 4 


S pacemaker 


CYLINDERS 


OUTMODE ALL OTHERS 
..«. SAVE 4095 SPACE! 


You'll never go back to tie-rod cylinders, 
once you apply T-J) Spacemakers to your 
push-pull-lift jobs! Advantages in space 
saved, weight saved, greater strength and 
off-the-shelf delivery are among the dozens 
of Extras you get as Standard! 


Now — these sensationally popular T-J 
Spacemaker Cylinders are available off the 
shelf in sizes up to 8". This means as many as 
64,000 different combinations of styles, 
bores, strokes, mountings, etc. immedi- 
ately available! Oil pressure to 750—Air to 
200 P.S.I. Super Cushion Flexible Seals for 
Air . . . New Self-Aligning Master Oil 
Cushion. Hard chrome plated bodies and 
piston rods (Standard). Only from T-J 
can you get these new ingenious cushion 
designs! Send for bulletin SM-155-2. The 
Tomkins-Johnson Co., Jackson, Mich. 


See us in 
Fiuid Power Area 
ASTE Show Member of the 
(‘40% Booth 225 National Fluid Power Association 
/ 
j o 


I / SPACE 


ORDS rt] TOMKINS-JOHNSON 


D eM DEP POEM 00 RIVITORS.. AIR AND HYDRAULIC CYLINDERS. CUTTERS.. CLINCHORS 


odjocen! equipment without sacrificing strength 
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New Parts and Materials continued 


key for use in soft non-ferrous housings 
in the event of liner ro 
Each of the two 
series comprises twelve sizes ranging 
from xs to 14 in nominal ID. The 
length, exclusive of the flange thick- 
ness, is the 


to void w il 


tation. standard 


same as the inside di 
imeter. Thomson 
Manhasset, N. Y 
For more information— 
Circle 67, inside back cover 


Industries, Inc., 


Paste Solder 
Contains Own Flux 


his solder contains flux, making 
possible a solder job where it is im- 
possible to clean surfaces adequateh 
It is applied like butter. 

lo solder any metal the surface 
oxide must be suspended by the chem 
ial action of the flux. This causes 
residue. Add dirt from uncleaned 
metal surfaces and a further barrier 
is set up for solder to penetrate and 
bond to the metal. This new prep 
aration 1s said to overcome this with 
dual action. 

Ihe flux cleans away the dirt and 
suspends the surface oxide Fhe 
hemical envelope around the solder 
(Continued on page 282) 
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DIMENSIONS ONLY TELL 
HALF THE STORY... 


Worm RPM 
Mech. HP 


Thermal HP 


Output Torque 
(inch-Ibs.) 


D 


-—o- cane MÀ 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 


. . about worm gear speed reducers. You've 
got to compare size with load capacity for the 
whole picture. Inside a Cone-Drive speed re- 
ducer you'll find the double-enveloping worm 
gear design that makes it the most efficient 
right-angle speed reducer available. 


Take the standard 3” center distance unit 
above for example. Here are its Class I Service 
Ratings with a 5:1 reduction: 


200 | 300 | 580 | 720 


1 


* t 
308 | 489 | 561 
308 | 4.20 | 4.62 
[2830 | 2405 |2250 


That's a lot of capacity for a unit that occu- 
pies less floor space than this magazine page. 
But it’s typical of Cone-Drive speed reducers 
and gearsets. Complete details on this model in 
Bulletin 600-C. Other units to 800 HP and 
ratios to 4900:1. 


sion MMi Mg 
717) E. MeMichols Rood 


^ 


* Detroit 12. Michigan 





Which porcelain-on-aluminum tile is prefired? 


THE TILE AT THE LEFT HAS BEEN PREFIRED the one at the right Alodized with Alodine and 


enameled without prefiring. Although the prefiring operation has been eliminated, there is no loss of 


quality in the finished product. This is another first for Vikon, which introduced porcelain-on-aluminum tile. 


Vikon Tile Corporation applies 
Alodine® coating to eliminate 
prefire cycle—makes substantial 
saving without sacrificing the 
fine quality or the permanency of 
its porcelain-on-aluminum tile. 


In the 6-stage Alodizing process 
developed by ACP for Vikon, the 
3S aluminum half hard coil stock is 
cleaned, treated with Alodine 1200, 
and dried. Residues and contami- 
nants are completely removed to 
provide a perfect base for the por- 
celain finish. And no expensive pre- 
fire operation is required to main- 
tain the uniformly fine quality of the 
finish. Not only did ACP provide 


Write us for Bulletin 124] A 


AMERICAN CHEMICAL PAINT COMPANY, Ambler 17, Pa. 


WINDSOR, ONTARIO 


DETROIT, MICHIGAN 


the method for preparing the alumi- 
num strip for finishing, but it solved 
the problem of preventing contami- 
nation of the tile during the stamp- 
ing operation. 

Tests of finished tile have shown 
that there is no spalling and no frac- 
turing of the porcelain. Color match- 
ing is no problem, and rejects due 
to contamination are extremely low. 

Still another advantage of this 
newly developed process for the 
manufacture of porcelain-on-alumi- 
num tile is offered by ACP. Its Serv- 
ice Department will make periodic 
inspection of the process in opera- 
tion and of the equipment. And its 


Quality Control Laboratories will 


run tests of finished coupons. Both 
are free of charge — added services 
that keep the Alodizing process 
working effectively. 


THIS 6-STAGE ALODIZING MACHINE cleans, 
treats and dries the 3S aluminum strip. Resi- 
dues and contaminants are completely removed 
so as to provide a perfect base for the finish. 


It gives complete information about Alodizing with Alodine 


NILES, CALIFORNIA 


CHEMICALS 


PROCESSES 
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142° P.A. 


with 20° PRESSURE ANGLE GEARS 


BOSTON GEAR now offers 


441 Standard Stock Sizes SAVE 207 


mcm IN SPACE, WEIGHT, 
Every engineer knows the mechanicál advantages AND COST 
of the 20? P.A. tooth form. It's the standard for automotive same Example: 
drives, and wherever highest efficiency, with economy of | 
space, weight, and cost are essential. 


Now, BOSTON GEAR has the answer to the question 
of availability. A full range of standard stock sizes, supplied 
by all BOSTON GEAR Distributors, makes it practical to 
specify the 20° P.A. for virtually all spur, bevel, and miter 
gear applications. 


Start making this big saving you’ve been missing. For 
details, call your BOSTON GEAR Distributor, or write: 
Boston Gear Works, 71 Hayward St., Quincy 71, Mass. 


BOSTON GEAR CATALOG [lists Standard Stock Sizes of 20° 
P.A. Spur, Bevel, and Miter Gears, along with the conventional 
14%° P.A. Gears for every requirement. Ask for your copy. 


BOSTON 


D [| ST R I [21 U T oO R For nearest Distributor, 


look under GEARS”, 
in the Yellow Section 
of your Telephone Directory 


7124 '"'OFF-THE-SHELF' TRANSMISSION PRODUCTS 
FROM YOUR LOCAL DISTRIBUTOR — AT FACTORY PRICES ` 5686-6-18 
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only Bl material has ail 


CORROSION 
1 RESISTANCE 


..-for ACID PUMPS for instance 


One of the strongest plastics known .. . .Ace 
Hard Rubber . . . got the nod for the impeller 
and casings of this acid pump. Why? (1) It’s 
resistant to almost all corrosives; (2) High 
strength and abrasion resistance; (3) Won't 
warp or swell; and (4) Costs much less than 
corrosion-resistant alloys. Typical result: On 
one job this hard rubber pump handles 1246 
hydrofluoric acid, turns on and off twice a min- 
ute, 24 hours a day, six days a week .. . a mighty 
tough test for corrosion-resistant materials? 


Many other Ace hard rubber compounds are 
available . . . tensiles as high as 10,000 psi, mois- 
ture absorption as low as 0.04%, power factor 
as low as 0.006, heat resistance to 300 Deg. F. 

. also many new plastics and rubber-resin 
blends. All Ace compounds are tailor-made to 
fit the job . . . never over-designed. That's why 
Ace is the only material that meets all four big 
requirements for parts like acid pumps. 


and here's a 


Hard rubber sleeve provides electrical 
insulation as well as mechanical 

and chemical strength in this coupling 
for electroplating agitator. 


80-pg. Ace handbook 
free to design engineers. 


New Parts and Materials continued 
particles lowers the surface tension 
of the solder and metal to which it 
is applied. "This releases a rain of 
solder particles to uniformly coat thc 
metal. Tests indicate, the manufac 
turer states, that this method doubles 
the area possible to solder with a given 
amount, over the standard method of 
applying flux and adding solder. Far 
relloy Co., 1241 N. 26 St., Philadel- 
phia 21, Pa. 
For more information— 
Circle 68, inside back cover 


Totally Enclosed, 
Non-Ventilated Motor 


A rerated, totally enclosed, non 
ventilated, fan-cooled motor conform 
ing to the dimensional standards 
recently adopted by NEMA has been 
placed in production. Housing and 
end brackets are cast iron, ribbed. 
The new motor is designed for opera- 
tion where non-combustible dust and 
moisture are prevalent. Frame sizes 
182, 184, 213 and 215 are currently 
in production. Electro Dynamic Div., 
General Dynamics Corp., Bayonne, 
New Jersey. 

For more information— 
Circle 69, inside back cover 


t 


Miniature Resistors for 
Printed Circuits 


These resistors are single-ended 
units made for rapid mounting on 
printed circuit panels with no support 
other than their wire leads. They 
can be safely operated at full-rated 
load in ambient temperatures up to 
125 C. These resistors are made with 
high temperature epoxy resins and 
resistance wire with special high tem 
perature insulation. Sizes are available 


E rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORT" STREET +» NEW YORK 13, N. Y. 


rated at from 7s up to 1 w. 
The type P resistors are available in 


(Continued on page 284) 
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HANNA =«uyvonatizc CYLINDERS 


d — d 

c a 

ae LE à J — 
ee ae 


"n go x 


Hanna T750 Fluid Power Cylinders Hanna LP Cylinders 


Air Operation to 250 psi, Hydraulic Operation to 750 psi Air or Hydraulic Operation to 110 psi 
Write for Catalog 750A Write for Catalog 236B 


Packaged As You 


B6 "Good things come in small packages," it is said 

. so do Hanna Cylinders . . . and in medium and 
large packages, too. From the complete Hanna Cyl- 
inder line, up to 1,500 psi capacities, you can select a 
standard size and mounting style, with the power and 
stroke you need, to exactly suit your applications. Of 
course, you will be sure it’s the finest cylinder for the 
job—because it’s a Hanna. Well over fifty years of 
design and manufacturing experience guarantee that. 

So, when you need reliable cylinders for products 
you make for resale, or for use in your own plant, con- 
sult a Hanna representative, or call on our plant 
engineers to help you find the most efficient answer to 
your problem. Also write us for technical literature. 


Hanna HP Cylinders 


Hydraulic Operation to 1,500 psi 
Write for Catalog 2338 


Hanna Engineering Works 
1763 Elston Avenue, Chicago 22, Illinois 
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New Parts and Materials..... continued 


six sizes ranging from } x è in. long 


COLMAN to å x Ẹł in. long. Available resistance 
Moto re values range from 0.40 megohm for 
| the smallest size up to 3 megohm for 


the largest unit. Tolerances available 


range from 1 to 0.05 per cent. Resist- 
new free catalog helps select exact motor needed T ——H— 
ance Products Co, 914 S. 13 St, 
emet » P 
Get this helpful new catalog of Barber- Harrisburg, Pa. F inf. i 
Colman a-c shaded pole motors. Designed B a * our guest 
ey Circle 70, inside back cover 
for applications requiring long 
life, rugged construction, these 
quality motors with high start- 


ing torque, low-inertia rotors -—— Hose Assembly for 
provide quick, positive starting un- — 100 F to 500 F 


der adverse conditions. Various models r 

of the four types shown below. N Having a tetrafluoroethylene inner 
tube and a specially designed detach- 
able, reusable fitting, this assembly is 
said to possess resistance to acids and 
other fluids heretofore not transport- 


REVERSIBLE MOTORS able by synthetic or natural rubber 


hose. The reusable fitting can be 
Adaptable to a variety of control attached and detached by hand with- 
mt out the use of any special tools. Aero 
and powerful fast-reversing motor quip Corp , Jac kson, Mich. 
Widely used for servo-mechanisms, 
remote switching ond positioning 
devices, voltoge regulators, pen 
drives. Available with geor trains, 
open or enclosed, in wide ronge of 
ratios. Low-inertia rotors permitting 
rapid reversing ond follow-up make | Fatigue-Resistant 
these motors ideal j | " 
for many elec- Steel Bar 
tronic control cir- 
cuits. - 7 A 


For more information— 
Circle 71, inside back cover 


high-strength, — free-machining 
steel bar which requires no heat treat- 
ing has properties usually associated 
only with heat-treated steels, accord- 
ing to the manufacturer. With the 
heat treating process eliminated, 
quench cracks are said to be elimi- 
nated, along with distortion. ‘Tensile 
strengths are in the range of 140,000 
to 150,000 psi . . . with a hardness 
related to this strength level of ap- 
proximately 30 Rc. La Salle Steel 
UNIDIRECTIONAL SYNCHRONOUS GEARED | Co., Chicago 80, Ill. 


"t 


For driving pumps, projec- For chart drives, timers, For vending onc office | For more information— 
tors, blowers and fans for microfilm cameros, oscil- machines, rotisseries, TV ; S cd 

refrigerators, gear trains lographs, and similar ap- tuners, program switches, | Circle 72, inside back cover 
for vending and office plications etc. Model shown for over- | 

machines, etc hanging loads 


the complete line of Barber-Colman motors includes uni- Servo Control Valves 


directional, synchronous, and reversible motors — up to 1/20 The Model CO-5 valve is designed 
hp. With and without reduction gearing open or enclosed for use in follow-up positioning sys- 
types. Expert engineering service available to help you get the tems where mechanical input signals 
are obtained from cams or linkages. 
Positional feedback is obtained 
through the use of differential input 


Barber -Colman Company | linkages or by displacing the valve 


body relative to the spool motion. 


exact motor for your application. Write today for your free 
copy of new Catalog F-4271-6. 


Dept. A, 1212 Rock Street, Rockford, Illinois The latter may be accomplished by 
| placing the valve body directly on the 


Small Motors «Automatic Controls «Industrial Instruments «Aircraft Controls -Air Distribution Products 5 : a 
Overdoors and Operators « Molded Products . Metal Cutting Tools . Machine Tools. Textile Machinery | (Continued on page 289) 
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33% Lighter... 


Sigma Welding helps up truck pay-load 5 tons 


The less weight consumed in a truck’s structure ind ?$ and ?4-in. channel extrusic 


more room ther« is lor the all imp rtant pay oad, By suma Like many other products throug 
welding these giant drop-bottom dump trailers of sturdy trailers are being fabricated with new q 
aluminum alloy, 8.210 Ib. dead-weight has been eliminated using sigma welding with argon «sl 


and truck capacity increased 5 tons. produces smooth, | igh-quality velds i 


In this operation, sigma rod feed units are suspended exceeds LOO in, per min. in man 


above the work area to allow each operator complete [ree ent method for joining such metalsa 


dom of movement with his sigma torch. Sigma welding stain] steel, copper, bronze, 


operations are fast, and finished welds are of highest quality. 


lhe 36-ft. long trailers are fabricated of 34, and >s-in. plate. 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 


30 East 42nd Str t Ma N 


Vivis 


The term "Linde" is a registered trade-mark of Union Carbide and Carbon Corporation 
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EXPLODED VIEW of Worthington QD Sheave shows 


COMPLETELY SPLIT QD HUB holds shaft tightly under 
heaviest shock loads 


*CUP POINT SET SCREW in QD hub keeps shaft key 
in position 


*CLAMP SCREW secures hub in proper alignment on 
shaft when mounting sheaves 


TAPERED FIT between hub and sheave allows easy-on, 
easy-off, hold-tight action 


design features that make it industry’s first choice 


eo 
© 


9 


PULL-UP BOLTS draw sheave on to hub to produce 
positive fit on shaft. 


TAPPED HOLES in sheave permit pull-up bolts to be 
used as jack screws to break cone grip when remov- 
ing sheave 


GROOVE CROSS-SECTIONS are accurate and uniform 
so that each V-belt seats properly, pulls evenly. 


*All Worthington-Manufactured QD Heavy-Duty 
Hubs incorporate these exclusive features. 





Who says | 
all sheaves are alike? 


Nobody who ever saw the Worthington OD, we wager 

Big difference between the QD (that’s short for quick-detachable) and ordi- 
nary sheaves is this: the QD is easiest to get on, easiest to get off, yet always 
grips tightly on the shaft. 


Those are the big reasons why design engineers specify more QD's than 
other sheave why the QD will do a better job on your product 


More reasons for standardizing on the ya 


SCIENTIFIC DESIGN of Worthington QD Sheaves not only PROMPT SHIPPING SERVICE. Thirteen factory warehouses with 
provides more efficient transmission of power but actually stocks covering over 100,000 V-belt drive combinations, from 
adds to the looks of your product. What's more, I-beam > to 600 horsepower, support more than 250 distributor 
construction of the QD DriveN sheave provides greater outlets. These shipping centers can fill your requirements fast 
strength with less weight. You'll find Worthington QD i : 


Sheaves a dependable source of trouble-free mechanica 
power transmission. The large variety of immediately avail- Warehouses Located at: Kearny, N. J 


able standard sizes and ratings, for A, B, C, and D section land « San Francisco * Los Angeles 
V-belts, makes for a simple, economical solution to your Ft. Worth * Houston * New Orleans 
design problem «. Atlanta, G 


GOOD NEWS FOR DESIGN ENGINEERS! Now, 
with Worthington's new 100-page "Master Fr 
gineering Manual,” you can select the right 
heave and V-belt combination for your equip 
ment in three minutes. Easy-to-use tables take 
all the complications out of sheave selection 

require Only simple arithmetic. Be sure to write 
for your copy today. It’s free, of course. Worth 
ington Corporation, Mechanical Power Trans 
mission Division, Section MV.5.5, Oil City, Pa 


SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Compressors s Pumps e Multi-V-Drives e Variable Speed Drives 





roll neck bearings 
used on world’s 
largest tube 
reducing 

machine 


Photo courtesy of Socony Mobil Oil Company Inc 


SKF sphericals absorb tremendous punishment, 
provide greater bearing capacity 


This 102 foot long giant tube reducing machine, designed and 


operated by Tube Reducing Corporation, Wallington, N. J., 


for the U. S. Navy Bureau of Aeronautics, and built by E. W. 
Bliss Company, Canton, Ohio, puts a 3% million pound 
squeeze on precision tubing of outer diameter sizes ranging 
from 9 to 17 inches for military and commercial cold finished 


tubular products. 


The mammoth bearings for 50” diameter rolls on the ma- 
chine are @0S Spherical Roller Bearings. They are the 
largest spherical roller bearings of this type ever made, with 
a rated capacity of 3,200,000 Ibs. Each bearing weighs 5150 
Ibs.; individual rollers weigh 3912 Ibs. 


The Tube Reducing Corporation first employed StS Spher- 
ical Roller Bearings in 1937 for a 2'4" tube reducing machine 


having 13” diameter rolls. Today, all tube reducers in this 
plant are 0S equipped... from the smallest to the 102 foot 
giant. 


Like the men at Tube Reducing Corporation, organizations 
that pioneer advancements in their fields are accustomed to 
find that @&CSf matches their vision with advanced bearing 


design that helps them make a working reality of their most 
ambitious and forward-looking plans. 


Make scsi’ Engineering cooperation a plus factor in the 
successful realization of your company’s planning and devel- 
opment program. ress 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA., 
manufacturers of SKF and HESS-BRIGHT® bearings. 


- 


BALL AND ROLLER BEARINGS 
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New Parts and Materials continued 


load cylinder or by mounting the 
valve body on a slide actuated by the 
load motion. 

Rectangular internal parts are said 
to provide linear flow at constant 
pressure drop. Hardened and lapped 
sleeve and spool construction is stand- 
ard. All hydraulic connections are 
grouped at the top of the valve so that 
multiple installations operated by a 
number of cams or linkages will occupy 
as little space as possible. Valve flow 
vs. displacement characteristics are 
easily modified to suit individual power 
and stability requirements. Hydraulic 
Controls Co., 87 Terrace St., Roxbury 
20, Mass. 


For more information— 
Circle 73, inside back cover 


Fast-Drying Enamels 

A line of synthetic 
finishes for manufacturers of heavy 
equipment such as farm and road ma 
chinery and machine tools is being 
introduced. In most colors these 


enamels set up so rapidly the ware 
can be handled in about 15 min. The 


material is tack-free in 2 to 3 hr. E. I. 
du Pont de Nemours & Co., Wilming 
ton, Del. 


fast-drying 


For more information— 
Circle 74, inside back cover 


Variable Speed Pulley 


A compound drive provides con 
stant belt alignment through its en- 
tire speed range. Using a 1750 rpm 
motor, a speed range of 5550:690 
is obtained at a rated } hp. With an 
1150 rpm motor a speed range of 
3650:454 is provided at a rated 4 hp. 

These pulleys accommodate the new 
NEMA motor frame shaft sizes and 
use a § in. top width or “A” belt as 
standard. Available in either spring- 

(Continued on page 290) 
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UR BEST BET 


ACME 
Hose Products 
for 

Acid 

Air 

Brewers 
Beverage 
Creamery 

Dust & Air Duct 
Fuel Oil 
Garden 


Gasoline 
Paint & Solvent 
Rock Wool 
Sand Blast 
Spray 
Steam 
Steam Iron 
Suction 
Swimming Pools 
Tubing, 

Cloth Inserted 


Vacuum 
Waste Disposal 


Water 
Welding 


for help on your 


HOSE PROBLEMS 


Your ACME man has a bag full of ideas on 
how to cut costs, improve the product, add 
sales appeal with ACME RUBBER HOSE. 


He has behind him 53 years of ACME re- 
search, engineering and development in 
all types of hose. Put this know-how to 
work on your problems ond get the top 


return for your hose dollar. 


PUT THE JOB 
Ur IQ..... 


HOSE SPECIALISTS 


ACME RUBBER MANUFACTURING CO. 
1431 EAST STATE STREET TRENTON, N. J 





PROTECTS against 
overload, jams and 
down time. 


RESUMES THE DRIVE AUTO- 
MATICALLY after overload. 


ELIMINATES SHEAR PINS and lost 
time. 


ADJUSTABLE - WHILE - RUNNING 

feature is available. 

Hilliard Slip Clutches are continuously protecting the drive on dish washing 
machines—printing presses—packaging machines—case loaders—foundry equip- 
ment— air filters—conveyors—overhead doors—and many others. 

They maintain steady torque while permitting speed variation on fabric drying 


drums, steel strip slitters and similar equipment. 


The adjustable-while-running types are used to maintain constant tension on 
rewind stands for paper coaters, textile machines, rope, steel and wire mills and 
for drive systems requiring overload protection but which must be disconnected 
at times. 


WRITE TODAY FOR BULLETIN 300 WITH COMPLETE INFORMATION. 


© OTHER HILLIARD CLUTCHES e 
CONSIDER AUTOMATION - INVESTIGATE THESE PRODUCTS 


HILLIARD - TWIFLEX 


SINGLE REVO " $ 4 R- RUNNING 
CLUTCHES for “ail A T CUUTCHES for auto- 
matic accurate co j j Matic instantaneous en- 
—electrical or mecha : gagement and release 
cal—of intermittent XI on two speed drives, 
motion, indexing, cy. i dual drives and ratchet, 
cling and cut-off. or backstop action. 


Ask for Bulletin 239. Ask for Bulletin 231. 


ELMIRA, N. Y. 


101 W. FOURTH ST. 
IN CANADA: UPTON e BRADEEN e JAMES, LTD, 


Parts and Materials. continued 


loaded or manually operated design, 


they can be mounted on one side 
or alternate sides in accordance 
with installation requirements. Where 
mounted on one side, the spring- 


loaded design measures 64 x 5 in. 
long, while the manually operated de- 
sign measures 6 x 38 in. long. Lovejoy 
Flexible Coupling Co., 4873 W. Lake 
St., Chicago 44, Ill. 


For more information— 


Circle 75, inside back cover 


Air Cylinders 


Available in three basic styles, 
standard, adjustable and adjustable- 
retractable, these cylinders are coupled 
with six different types of mounting, 
either single or double rod-type. Parts 
for all models, cushioned or non- 
cushioned, are interchangeable. Taylor 
Winfield Corp., Warren, Ohio. 

For more information— 
Circle 76, inside back cover 


Regulated Power Supplies 


All four models in this series have 
ripple less than 1 mv rms. Ready 
to connect to circuitry, all connections 
are made on terminal strip. Either 
positive or negative polarity with re- 
spect to ground is available. Hamner 
Electronics Co., Inc: P. O. Box 531, 
Princeton, N. J. 

For more information— 
Circle 77, inside back cover 


Electronic Counting System 


Capable of 125 counts per second, 
this industrial counting system is said 
to be compact enough for location at 
any convenient spot, simplified enough 
for installation and servicing by plant 
electricians. Cast aluminum houses 
the system’s light source and photocell 


(Continued on page 291) 
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New Parts and Materials continued 


pickup units. Its high speed counter 
is in a heavy waterproof case with 
tamperproof, transparent cover. Dis 


tance between light source and photo- 


cell can be varied from 3 in. to 6 ft. 

Dept. NR 32, Berkeley Div., Beckman 

Instruments. Inc., 2200 Wright Ave., 
Richmond 3, Calif. 

For more information— 

Circle 78, inside back cover 


Heating Elements 
0.032 in. Thick 


l'hese heating elements are designed 
for use in electronic equipment, crvstal 
ovens and in other applications where 
excessive thinness is a requirement 
Insulation of silicone rubber and 
glass fiber can be operated at tempera 
tures in excess of 450 F. Elements 
are produced in any plane shape and 
in any size required. Resistance varia- 
tion offered is from 1.5 to 40 ohm per 
square inch. Electro-Flex Heat, Inc., 
Dept. D-10, 516 Asylum St., Hartford 
5, Conn 
For more information— 
Circle 79, inside back cover 


Rotary Switch for 
Small Appliances 


An enclosed, nozzle-mounted ro 
tarv switch for electric fans and other 
small appliances has a pressure lock 
irrangement that is said to simplify 
wiring connections. The prepared 

(Continued on page 295) 
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DEED ERU } Bp a Thermostat 
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NOW A '⁄+ DIAMETER 
SEAMLESS METAL BELLOWS 


Bridgeport Thermostat’s broad experience in bellows 
engineering now makes available !4" and 5/16" diameter 
bellows. Ideally suited to miniaturization, these tiny 
units are produced in a wide range of characteristics and 
metals. Bridgeport specializes in metal bellows and 
complete bellows assemblies of all types and sizes. Send 
for new bellowsengineering data—use handy coupon below. 


« MILFORD, CONN. 


Send me the Bridgeport bellows data checked below: Dept. AP-1400 
[C] Full details on new, small-diameter bellows 


[ ] Bellows Engineering Bulletin 2125 (28 pages) 


NAME — 


COMPANY 


ADDRESS 





CN Locis 


— — — — — —— —— —— —— —— —— — — 





EXPERTS AGREE “DO-IT-YOURSELF” FINE 
FOR HOME, tut UNSUITABLE FOR INDUSTRY 


For example, cost and delivery comparisons prove 
that Gries can die cast tiny parts more economically 
and more efficiently than most "captive" plants. 


It is the consensus of experts that the "Do 
It Yourself" trend is a fine thing for hobby- 
ists, but in industry it can be uneconomical 
and inefficent. 


This makes sense. When it comes to 
something technical and precise, such as a 
tiny component of a product, no one can do 
the jcb as well as a specialist. 


And when it comes to tiny die cast parts, 
no one can do the job as well as Gries. 
This is because Gries specializes in the pre- 
cision molding of die cast zinc alloy tiny 
parts. GRC has unique machines which pro- 
duce simple or intricate parts—even mov- 
able multiple-element assemblies—in one 
automatic operation. This completely auto- 
matic production is fast and economical. 


Many manufacturers, seeking to cut down 
overhead and achieve the most efficient op- 
eration, have found thet the specialized 
services offered by Gries save them time 
and money, and give them parts which per- 
form better because they are made better. 


GRE SOLVES TOUCH PARTS PROBLEM 


Even the most hard-to-make parts—parts 
that are too difficult for conventional die 
casting—are produced by Gries’ exclusive 
methods. Intricate shapes and involved 
contours are mass produced in one continu- 
ous operation. 


This gives design engineers unlimited 
latitude in planning products which use 
small parts. It decreases the number of 
operations; often completely eliminates 
machining and assembly work. Unlike 
other methods, there is no scrap loss. 


GRIES OFFERS INFORMATIVE 
DIE CASTING BULLETIN 


Write, wire or phone today for your 
copy of Gries’ fact-filled Die Casting Bul- 
f letin, It gives 
specific informa 
tion which will 
show you how 
Gries can help 
you with your 
small parts prob- 
lems. Send prints 
for quotations. 


— 


Gries-made SLOTTED GEAR SHAFT for range timer, at left, cost half as much as part 


made by Plant "X", 


EXCLUSIVE PRODUCTION 


At the modern Gries plant in Westchester 
County, New York, production facilities are 
geared to turn out quantities of 100,000 to 
many millions, completely trimmed and 
degated, ready for use. Smallness is un- 
limited: maximum weight !2? oz. maximum 
length, 1% in. 


Gries also has full facilities for secondary 
operations such as tapping, drilling, assem- 


bling, reaming, special machining and sur- 


face finishing. Practically all commercial 
finishes can be applied in our complete 
plating department. 


at right, and can be used in a number of additional applications. 


— 


T 1. — 


GRIES’ TINY MOLDED PLASTIC PARTS 
DESCRIBED IN NEW BULLETIN 


In addition to die casting tiny parts, 
Gries also molds all thermoplastics—Nylon, 
Kel-F, acetates, polystyrene, polyethylene, 
etc. A new bulletin is now available giving 
details of Gries’ simplified methods for 
automatic injection molding and exclusive 
insert molding. 


This bulletin describes how the unique 
techniques developed by Gries make pos- 
sible tiny plastic parts to precise size and 
design specifications. You may find that 
Gries plastic parts are the answer to 
your production problems. Send for your 
copy of the Gries Plastics Molding Bulletin 
TODAY. 


WORLD $ FOREMOST 
PRODUCER OF SMALL 
Dit CASTINGS 


GRIES REPRODUCER CORP. 
159 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 [Z d 
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motor...contact DOERR 


cial features 


when you need a 


Over 95% of Doerr's production consists of motors with one or more spe 


Rely on Doerr's long 
perience to solve your problems. 


Then let Doerr prove how quality. 
Discover nov 


builders consistently re-order Doerr Mo- 
tors. Before you buy, just write or call us 
in for a talk. More than likely we can fur- 
nish the top-quality power package you 


specifications. 


easy it is to select and receive on-time de- 
livery of motors that exactly fill your need 

Special features and modifications of all 
types are available. Present castings, wind- 
ings and mountings can be adapted to solve 
new design problems at minimum cí 


addition, Doerr make 


p 


kat 
RE 


— zw agitator drive on 
ilk cooler. i 
shaft. — * 


Doerr motor with i 
A special mounti 
used on leading 10” tilting um 


Special and standard 
electric motors from 
1/30 to 5 HP that ex- 


actly meet your needs. 


Product Engineerin 


and specialized ex- 


yst. In want. 


1 complete line of 


Special diamet 
b er motor part 
use in rotary oil burners. ** 2 


Sanitary dairy pump motor 


Doerr-Desi 
gned t i 
ifications. o customers spec- 


Write for New Bulletin 
on Electric Motors 
Without Obligation 


standard N 
List your precision-built to the highest st 


EMA ratings, every motor 


andards of 


v why leading machinery 


LM machine motor. Low contour— 
igh torques—pleasing appearance 


Special pum 

p bracket elimi 

— and alignment Mentem 
ves space and weight. 


CEDARBURG, WISCONSIN 





NEW Ambi-stat 


temperature controller 
could be just what 


your product needs 


It’s ambient-compensated ... compact... economical 


Been looking for a temperature controller . . . in the low-cost bracket ... 
that won't be bothered by changes in ambient temperature? 


Here it is—the new Honeywell Ambi-stat. It's the ideal way to control 
temperatures in such equipment as bulk milk tanks, dry cleaning 
washers, vending machines, dishwashers, chicken scalders. It makes a 
highly dependable alarm . . . for high temperatures, or for frost. 


New dependability. For the first time in a low-priced control, you get 
accurate control action regardless of ambient temperatures. 


New versatility. Models are available for either heating or cooling appli- 
cations . . . single or double-throw switching . . . temperatures 0—70 F 
or 40—180 F . . . nominal differential 2 F or 5 F. 


Snap-action switching assures precise, sharp control at the set point. The 
small bulb . . . 34” in diameter by 314” long . . . fits readily into your own 
product design. The complete controller is small, compact, easily 
mounted on practically any equipment. 


REFERENCE DATA: Get complete data, consultation on application, and prices from your 
Write for Specification Sheet No. 866, local Honeywell sales engineer . . . he's as near as your phone. 
‘Honeywell Ambi-stat Remote 


E MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Bulb Temperature Controllers. 


Wayne and Windrim Avenues, Philadelphia 44, Pa.— 
in Canada, Toronto 17, Ontario. 


H) Honeywell 


HONEYWELL 


BROWN INSTRUMENTS 
"Tut i Coitiols 


>» c 
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New Parts and Materials continued 
ends of the conductors are inserted in 
the openings of the switch housing 
and are automatically locked in place. 
l'wo, three, or four positions are avail- 
able in a single-size case measuring 
13 x 11 x di in. 

lI he new switch is UI approved at 
a rating of 6 amp, 125 v, ac only. 
General Electric Co., 
Conn. 


Bridgeport 2, 


For more information— 
Circle 80, inside back cover 


Pneumatic Switching Valve 


A pneumatically operated valve for 
use with dual pressure pneumatic con 
trol systems has been announced. This 
exhausting three-way valve will switch 
automatically on a dual supply pres- 
sure change, eliminating the need for 
a separate air line from a central sta- 
tion to accomplish the switching. The 
three pipe connections are normally 
open, normally closed and common. 
Johnson Service Co., Milwaukee 1, 
Wis. 

For more information— 
Circle 81, inside back cover 


Hydraulic Symbols 
Template 


[his template has cut-outs that 
depict JIC industrial hydraulic sym 
bols for designing circuits. Made of 
0.030 in. matte finish plastic. All 
Actual size of 
the template is 7 x 44 in. Rapidesign, 
Inc., Box 592, Glendale, Calif. 

For more information— 
Circle 82, inside back cover 


cut-outs are milled 


A-c Line Regulator 


[his tubeless regulator contains no 
moving parts or vibrating contacts 
Input voltage range is 95 to 135 v and 


(Continued on page 298) 


| 
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Spincraft did it for "n eee 
NP 


Spincraft can do it for you! 


— tp EE E 


NINE DIFFERENT OPERATIONS — 


Spinning and forming 
tolerances to .031” 


On each 5-ft. wheel, Spincraft 
assumed 100%, fabricating 
responsibility: deep draw, 
spin, punch, blank, stamp 
and form, pantograph 
(chamfer), surface finish 
drill, rivet, carton and ship 
Operator (above) is spinning 
the !4-in. thick sheet of 
tough 52S aluminum alloy 
Cross-section of basic wheel 
(right) shows unusual contour 
requirements. Raised 
segments are !4-in. cold 
rolled steel. 


Write for Spincraft 
data book. If you 
have a specific 
problem, tell us 
about it — no 
obligation. 


SERVING INDUSTRY SINCE 1919... 


World's largest plant fully equipped 
for all types of metal spinning * deep 
drawing * stamping * fabricating 


4124 WEST STATE STREET >œ 


€— —— — 


D TR E UE Pa S96 aoe 


Precision wheels with a "feel" 
for bowling pins — another 
example of Spincraft's 
fabricating skill 


By setting pins faster, American Ma- 

chine and Foundry's automatic pin 
spotter gives more bowlers more opportun- 
ities for better scores! Spincraft 1s proud 
to have successfully fabricated a key com- 
ponent of the AMF pin spotter. It’s the 
large-diameter pin elevator wheel — our 
solution to a difficult production problem 
for this well-known manufacturer. 

This is one more example of Spincraft's 
versatility, capacity and skill. We offer com- 
plete facilities for contract manufacture of 
metal parts or complete units. No jobs are 
too big — or too small. One piece or millions 
are taken in stride. 

Engage the facilities of the world’s larg- 
est metal spinning plant — the only such 
plant also equipped for deep drawing, 
stamping and complete fabrication. You'll 
get results and savings that far exceed your 
expectations! 


TA 


Sktii Witt DO 'F 


MILWAUKEE 8, WISCONSIN 





Goodman Continuous 


g Machine in operatio 


Goodman Mining Machines 


get positive bearing protection 


Gale tpi LOIN 1 with KLOZURE' OIL SEALS! 


for heavy equipment. 

The bearings on Goodman Mining Machines are subjected to the 
most severe service conditions—particularly coal dust and damp- 
ness. To provide positive protection for these costly bearings, 
Goodman engineers use dependable Krozunk Oil Seals 

Garlock Split-KLozures, which can be installed around the 
shaft withoul dismantling the equipment, are used on the main 
bearing. Standard Model 53 Finger Spring Kiozures (not illus- 
trated) are used on the tractor roller bearings. 

Let us show you how superior KrLozvnk Oil Seals can solve your 
sealing problems. Just contact the Garlock office nearest you, or 
write for Krozunk Catalog 10. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore, Birmingham, Boston, Buffalo, Chicage 


/ 
i \ 
Cincinnati, Cleveland, Denver, Detroit, Houston, Los Angeles, New Orleans, New York a 
City, Palmyra (N.Y.), Philadelphia, Pittsburgh, Portland (Oregon), Salt Lake City L N 
San Francisco, St. Louis, Seattle, Spokane, Tulsa x í NS 
2 ) * s 


În Canada: The Garlock Packing Company of Canada Ltd., Toronto 


^ 


f 


Jaca: 


À Z 


Cross section shows Garlock Split 
KLOZURE Seal as applied to the rotor 
assembly (main) bearing of Good- 


man's Type 401 Miner. 


*Registered Trademark 
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jl SILIC = 


vibration —Nboids 
assembly firmly, i 


HARDENED pe alignment. 
BERYLLI- — 

UM COPPER PLUNG- — 

ER GUIDE — reduces 

friction and wear. 


SHOCK - ABSORBING 
BUMPERS — reduce 
self - destruction, 
cushion stroke, as- 
sure longer service. 


HEAVY SILICONE 
INSULATED MAGNET 
WIRE — wound on 
high flow point 
molded nylon 
bobbin. 


L. 


HORIZONTAL PUSH-TYPE VERTICAL PULL TYPE 
WELDED BASE SHOCK-MOUNTED 


INDUSTRIAL SOLENOIDS 


1 " Au >= NR LL A 
m AC WAFER SOLENOID In addition to all the “inside” advantages, 


Decco Solenoids are compactly designed and 
FOR COMPLETE 


INFORMATION ON ALL n a : : 
varnish for high moisture resistance. 

DECCO INDUSTRIAL 
SOLENOIDS 
WRITE: 


thoroughly impregnated with silicone baking 


Decco Solenoids are made in all types, sizes 
and shapes. SPECIAL SOLENOIDS ENGINEERED 
TO YOUR PROBLEMS. 


: DC INDUSTRIAL SOLENOID 


OIL COMPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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Fivorocarbon Machining 


The United States Gasket Com- 
pany is the recognized leader in 


the fabrication and application of 
the “Wonder Plastics”, duPont 
TEFLON, Kellogg KEL-F and 
BAKELITE Fluorothene—lead- 
ership earned through many years 
of pioneering. 


Today, this company offers engi- 
neering and manufacturing talent 
and facilities unmatched in the 
industry to assist its customers in 
the profitable application of Flu- 
orocarbon Products for almost 


countless purposes. 


To render this service, three highly 
specialized laboratories are main- 
tained —electronic, chemical and 
physical—staffed by engineers 


who continue to produce most of 
the advanced ideas and practices 


in the application of these plastics | 
to commercial, A.E.C. and mili- 
tary requirements. 





Manufacture is Quality Con- | 
trolled, utilizing the most modern | 
facilities for rapid, low cost pro- | 
duction. Many machines and | 
equipment have been designed or 
converted by our own engineer- 
ing department to the peculiar 
requirements of Fluorocarbon 
Plastic Fabrication. 


€ Write for the twenty-page bro- 
chure “‘Inside U. S. G.” that sug- 
gests how this organization can fit | 
into your development and pro- | 
duction program. 


BELMONT 


UNITED STATES GASKET CO. 


CAMDEN 1, NEW JERSEY 


/ Parts and Materials. . continued 


output voltage is a nominal 115 v (can 


be adjusted from 110 to 120 v). 
Regulation accuracy is +0.25 per 


cent for any combination of line or 

load. Maximum load is 1.0. Perkin 

Engincering Corp. 345 Kansas St. 
El Segundo, Calif. 

For more information— 

Circle 83, inside back cover 


Metalized 
Hermetic Terminals 


'These terminals mav be installed by 
silver soldering at temperatures up to 


1382 F.  Copper-brazed terminals are 
ilso available for still higher tempera 
ture applications American Lava 
Corp., Cherokee Blvd. and Manufact 
urers Road, Chattanooga 5, Tenn 

For more information— 


Circle 84, inside back cover 


Drafting Desk 


This line of drafting desks is built 
around fourteen basic models, which 
can be put together and interchanged 
for efficient and economical work plan 
ning. The desk-high steel units have 
plastic and linoleum work surfaces and 

(Continued on page 302) 
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ASSURE YOUR PRODUCT THE 


PROVED SUPERIORITY OF A 


MAXITORG 
shooting disc 
CLUTCH 
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'The line drawing shows typical application of a double Maxitorq Float- 
ing Disc Clutch, arranged for both drive and brake, with ring-type 


driving cups. 
Such installations have a well-proved record of efficiency and free- 
dom from maintenance. Drive and brake engagement and disengage- 


ment are smooth and positive . . . without drag or heating . . . because 
exclusive MAXITORQ design assures that discs ride free in neutral. 


MAXITORQ Floating Disc Clutches are available in a wide range 
of sizes and types . . . single, double, overload release . . . to meet specific 
installation demands. Our engineering department also stands ready 
to help you solve special drive problems. Write or phone Dept. PE-1 
The Carlyle Johnson Machine Company, Manchester, Conn. 


wale MAXITORQ 


' X Í di 
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NEW versatile 


STOKES powder metal press 


A new 50-ton multiple-motion press offers 
increased economy to powder metal molders 


Here is a powder metal press so new, so 
radically different from anything in the 
field today that it presents entirely new 
possibilities for efficient industrial com 
pacting. With its simplified tooling and 
fast operation, the 640 press outdates all 
other designs; makes possible the applica 
tion of powder metal to the production 
of parts for which the process has never 
before been considered economical 

Ihe Stokes Model 640 is a completely 
new design, based on an intimate knowl 
edge of the industry's requirements. It 
represents the latest achievement in Stokes 
35-year experience in the design and 
manufacture of presses specifically for 
powder metallurgy 

For example, the 640 press is the first 


300 


to give full, 50-ton simultaneous break 
away on multiple lower punches, impor 
tant in successful ejection of complex 
parts; centralized controls, for easy, fast 
set-up and operation; independent adjust 
ments of all press actions while the ma 
chine is running; direct-reading handwheel 
calibrations, that eliminate guess-work on 
settings, permit exact records for each 
piece produced 


If you are now compacting powdered 
metals or are investigating how this eco- 
nomical process can be applied to your 
production, you should know about the 
many exclusive features of the Stokes 
Model 640 press. Write for Bulletin 670. 


F. J. STOKES MACHINE COMPANY 
PHILADELPHIA 20, PA 


The pieces shown are typical of parts for which 
the Model 640 press is particularly well suited 
Difficult parts like these and pieces with double 
hubs, multiple levels and thin flanges all can 
now be made economically on the Stokes 
Model 640 press 


OFFICES IN PRINCIPAL CITIES, 
REPRESENTATIVES THROUGHOUT THE WORLD 
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Here’s the story... 
w 


ON NEW SMALLER, BETTER MOTORS 
1 TO 30 H.P. 


In this revealing book, Century shows how and why 
the New Standard, smaller motors actually out- 
perform the larger, heavier Old Standard models. 


These trim, compact "New Standards" give you 
weight savings up to 4076 . . . plus space savings 
and easier installation. Dead weight and dead air 
space are eliminated. The "active materials," such 
as iron and copper, are designed to give greater 
efficiency than ever before. New synthetic insulat- 
ing materials give greater dielectric strength and 


uniformity. 


SEND FOR YOUR PERSONAL COPY 
OF THIS VALUABLE DATA BOOK...! 


Mail this coupon today! 


NM — To CENTURY ELECTRIC COMPANY 


enum aD UD. i 1806 Pine Street, St. Louis 3, Mo. 
Pages #10} erformance ated’ : 
MOTORS Please send New Bulletin 6-1P1 to: 


JO HORSEPOWER 


| How... you ask 2 | Name 
Getatiy IMPROVE MATERIALS 


A 
ANC 
SIGN 


Company 
Address 


City 


Performance Rated? 


MOTORS CENTURY ELECTRIC COMPANY 


1/20 to 400 H.P. 


1806 Pine Street * St. Louis 3, Missouri * Offices and Stock Points in Principal Cities 


Product. Euzincering January, 1956 30] 
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PRESSTITE 


When an automatic clothes washer 


i i HIGH 
swings into action, plenty of hot, cleans- 
, i EMPERATUR 
ing water gets dashed around. But the T URE 
, SEALER 
washer's outer shell seams are well pro- 
#589 


tected against hot water splash-over 

and the corrosive action of detergents 

when they're sealed with Presstite’s 2589 high temperature 
sealer. Once applied, this sealer really stays in place. 

Prolonged temperatures as high as 250°F. won't cause the 
sealer to expand or harden. It always stays soft and plastic, 
maintaining its excellent adhesion. Wherever operating tem- 
peratures are high, you can count on this Presstite compound 
to seal tight. Furnished in beads, tapes or bulk. 

Since 1924, Presstite has developed and produced hundreds 
of sealants to give you the best answers for sealing problems 
in the design field. It will pay you to consult a sealing special- 
ist. Write Today. 


f E- PRESSTITE RAILWAY and POWER 
- ENGINEERING CORP., LTD. 





PRESSTITE ENGINEERING LOMPANY 
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New Parts and Materials continued 


lightweight aluminum drafting boards 
All components will fit together and 
can be assembled into practically any 
office layout desired. 

Drawing-board sizes range from 2( 
by 40 in. up to 434 by 72 in. The 
drawing board is constructed of two 
0.035-in. aluminum sheets bonded to 
a honeycomb cellular core. The lino 
leum top surface offers exactly the 
right “tooth” for all grades of drawing 
pencils or inking. The board is re 
ported to weigh one-third the weight 
of a wooden board of the same volume 
and is not subject to itmospherk OI 
climatic changes. 

Drawing board is mounted on nylon 
rollers and is counterbalanced for vet 
tical height adjustment up to 12 in., 
permitting the draftsman to sit or 
stand with equal convenience. Board 
may also be adjusted to any angle 
from 10 deg off vertical to 10 deg 
from horizontal and can be locked at 
the selected angle by quick-action cam 
lever. Emeco Corp., Hanover, Pa. 

For more information— 
Circle 85, inside back cover 


Oscillograph 
Record Camera 


High-resolution film images without 
distortion regardless of aperture set 
ting are featured in a continuous 
motion oscillograph record camera, 
intended for making moving film or 
single-frame recordings of patterns on 
cathode-ray oscillograph screens. The 
['ype 321-A employs an f/1.5, 50 mm, 
six-element Wollensak lens. 

The new camera uses a friction film 
drive, as opposed to sprocket drive, 
which results in easier threading of 
procedures, freedom from jamming or 
torn films, and complete freedom 
from film-speed variations because of 
shrinkage. The friction drive also 
permits use of recording papers in- 
stead of film. Allen B. Du Mont Lab 
oratories, Inc., 760 Bloomfield Ave., 
Clifton, N. J. 

For more information— 
Circle 86, inside back cover 


Self-Measuring Dividers 


It is possible to set this instrument's 
divider for any fractional dividing 
space up to | in., by simply setting the 
movable arm of the divider. Once it is 

(Continued on page 306) 
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A Compact Hydraulic POWER HOUSE 
one of many built by Racine for you... 


RA'GINIE 


Variable Volume 
ALL COMPONENT PARTS ARE 


RACINE DESIGNED AND BUILT OIL HYDRAULIC PUMPS 


RACINE Pilot Operated Check Valves 


RACINE Free Flow and Throttling 
Check Valves 


RACINE Pressure Boosters 
RACINE Sequence Valve 
RACINE Variable Volume Pump 


RACINE Oil Reservoir 


RACINE Solenoid Controlled, 
Pilot Operated 4-way Valve 


RACINE Solenoid O 
2-way Valve e 


t 
2 
3 
4 
5 
6 
7 
8 


SALES AND SERVICE REPRESENTATIVES 
IN ALL PRINCIPAL CITIES. 


- Na. 
T s v * 


c 
“s. 





TDA BRAKES 


equal forward 


and reverse torque output 


can Stop 


Both shoes are applied evenly with equal force and stopping 
action through a single, straight bore wheel cylinder. 


only 8 different parts, 


exclusive of wheel cylinder, the 
superior "DH" brake design reduces 
parts inventory and simplifies 


maintenance . . . actually 4096 fewer 
parts than most competitive designs. 


"DH" DUPLEX HYDRAULIC 
BALANCED BRAKE 


designed for heavy-duty service 


Greater safety, immediate response, less maintenance 
and easier servicing are all a part of this rugged new 
hydraulic brake. 

Highly efficient, the “DH” brake is basically a self- 
energizing two-shoe brake in which both shoes do an 
equal share of the work . . . and are applied to the 
brake drum with equal effectiveness in both forward 
and reverse directions. Floating shoe design elimi- 
nates heel and toe clearance problems. 

Far simpler, the “DH” brake has actually 40% fewer 
parts than most competitive designs. This results in 
smaller parts inventory and easier servicing. 

The “DH” brake has already met overwhelming 
acceptance from many leading manufacturers and 


For every industrial, agricultural of automotive application 


where braking is required! 


operators. Efficiency and design advantages are win- 
ning new uses for the “DH” brake every day. 

“DH” Series Hydraulic Brakes are available in a 
broad range of capacities and sizes . . . to meet a vari- 
ety of operating needs. 

For additional information . .. with expert consul- 
tation, contact the Timken-Detroit? Brake Division. 
Complete details and specifications on the “DH” brake 
are available. A staff of experienced engineers is 
ready to assist you with any brake problem you may 
encounter. 

1956 RS & A Company 


TIMKEN 


Py Fis! 


BKÁKES 


Plonts at: Detroif, Michigan * Oshkosh, Wisconsin * Utica, New York 
Ashtabula, Kenton and Newark, Ohio * New Castle, Pennsylvania 
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..in hydraulic power 


A NEW B and control systems 


2.2, 3.7 or 5.2 gpm (@ 1800 rpm) 
Solenoid Controlled Pilot Operated Balanced Vane Pump—1000 psi max. 


Directional Valve (Optional) 
ES 1, 1% or 2 hp 


Motor (@ 1800 rpm) 
(New NEMA Frame 
Size Specifications) 


^W 


Panel Contains 
Oil Passages 
Between Pump 
and Valving $o 
that All External 
Piping is 
Eliminated 


A Second Solenoid 
Controlled Pilot 
Operated | 8 Gallon Reservoir 
Directional Valve . with Suction Filter 
Can Be , 
Provided Here 
For Control of Here is a new and extremely compact “package system" for providing 
Additional Operations RS hydraulic power and control to a wide variety of industrial machinery 
— applications requiring low hydraulic horsepower. These include clamping, 
” gaging, transferring, rollover, elevating, indexing, chuck and clutch opera- 
tions, etc. 

Note the many features indicated on the photograph above. The result 
is improved and simplified hydraulic design . also reduced installation and 
maintenance costs. This "package system" has great flexibility is avail- 

IC KE R$ R able in a wide variety of combinations of standard components assembled 
to suit individual requirements. Pretested and ready for immediate opera- 
tion, it has also the advantage of undivided Vickers responsibility. For further 


Series T8 information, ask for installation drawings 178706-8 
DRAULIC VICKERS INCORPORATE 


DIVISION OF SPERRY RAND CORPORAT N 


HY 1454 OAKMAN BLVD. * DETROIT 32, MICH. 
piıiPpELESS Application Engineering Offices: +» ATLANTA + CHICAGO «+ CINCINNATI 


* CLEVELAND * DETROIT * HOUSTON * LOS ANGELES AREA (EI Segundo) 
MINNEAPOLIS + NEW YORK AREA (Summit, N.J.) + PHILADELPHIA AREA 
AGE (Media) + PITTSBURGH AREA (Mt. Lebanon) +» PORTLAND, ORE. + ROCHESTER 
cK ROCKFORD + SAN FRANCISCO AREA (Berkeley) + SEATTLE + ST. LOUIS + TULSA 
WASHINGTON * WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto 


73" *These "package systems" supplement the Vickers line of standard hydraulic power units. 
" 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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COOPER ALLOY 


CORPORATION 


BRIEFS 


@ Edited by GEORGE BLACK 


AKH #43 NOW AVAILABLE 


How to maintain close dimensional | 
fine interior and exterior | 


accuracy, 
finish and uniform soundness in the 
casting of a 1', lb. stainless steel 
instrument housing is told in the 
latest case history in the Cooper 
Alloy Advanced Know-How series. 
Ask for AKH #3 and get the full 
story on the use of shell mold and 
shell cores in the production of one 
of those “impossible” castings. 


BUNA N FITTINGS 


Vanton’s line of Buna N and natura 
hard rubber fittings is described in a 
newly revised four-page condensed 
catalog. Diagrams, dimensions, and 
application data are included. Ask 
for Bulletin BN. 


INQUIRIES AT ALL TIME HIGH 


The demand for technical literature 
of value is on the increase. Our libra- 
rian reports more than 20,000 indi- 
vidual pieces of literature requested 
during the past twelve months, and 
we're glad to know that we are serv- 
ing the needs of so many plant operat- 
ing and purchasing people. For a 
quick glance at the most recent 
publications available on request, 


write for Technical Literature Folder 
TL56. 


OUR FACE IS STILL RED 


We're still apologizing to the manv 


people who have requested our 
deluxe stainless steel valve and fitting 
catalog. The demand not only exceed 

ed our but 
process them as well 


supply ability to 


Even with daily 
overtime and Saturday work we still 


haven't caught up with requests 
so please forgive us if you're one of 
those on the waiting line. 


e 
COOPER ALLOY 


our 


New Parts and Materials 


SELF. MEASURING 
Diviote 


set, as many similar spaces as desired 
may be marked off very rapidly, using 
the pointed ends successively. 

[he dividing spaces can be set on 
iny one of six visible scales. The scales 
tenths, 
thirtv-seconds, eighths of an inch and 
here is 


side of the divider 


ire marked for sixty-fourths, 


millimeters. a 3 in. ruler on 
the 
of transparent plastic 
Co., 827 Windsor St., 


Conn 


l'he divider is 
C-Thru Ruler 
Hartford, 


For more information— 
Circle 87, inside back cover 


Drawing Board 
T-Square Combination 


To make angular drawings with this 
combination drawing board I 
the desired 
and set indicator on protractor at the 
proper degree. If 90 deg angle is de 


sired, set T-square indicator at right 


squ ire, 


determine proper angle 


ingles and let it lock into position 
Che drawing board used in this new 

is made of Finnish white birch, 

and board is covered with replaceable 


high-grade covering of moisture-re 


unit 


sistant, laminated paper. Guide rails 
ire of tempered aluminum and are on 
three sides of the board. 1 
handmade. It 
duras mahogany 


with clear lucite edge, dovetailed and 


bonded. Wing nut never needs adjust 


square is 
of Hon- 


Blade is white maple 


is constructed 


ing. Legs are cushioned with rubber 


to protect desk. This drawing board- 
l'-squar«c for 


boards. 


combination IS made 


24x32 in. and larger size 


Weller Engineering Co, 169 La 


Verne Ave., Long Beach 3, Calif 


For more information— 
Circle 88 


inside back cover 


continued | 


Product Engineering 


n "AN. ^ 
WE UN D. T NUM m 


SPHEREFLEX 
exclusive curved root and spherical tooth 


tooth design features an 


flank. Both angular and linear (parallel) 
misalignment are compensated for, since 


every portion of each gear tooth is 
actually a segment of a sphere. This spe- 
cial design eliminates all possibility of 
tooth interference and permits increased 
deflection between mating members. Full 
line through the 


and uniform contact, 


working depth of the tooth, insures a 


stronger coupling between driver and 


driven shafts; eliminates point rolling con- 
tact between gears during flexing; com- 
pensates for shaft misalignment up to 
14° included angle. Send for Catalog C-560 


HILADELPHIA 


INCORPORATED 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


eee hee « LYNCH8URO, VÀ 


NEW YORK + PITTSBURGMH + Yr 


BALTIMORE + CLEVELANO 


» 


y 


TEETH ARE CUT. 
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Unsinkahle 42-pound Dylite" plastic float 
imes its own weight! 


supports 20 1 


The Navy needed a tough, lightweight 
float to support equipment weighing 


over 800 pounds. Additional require- 


ments: the float must withstand a fall 
into the ocean, be easv to fabricate and 
float indefinitely 


After careful consideration, Navy 


SALES OFFICES: New York * Boston 


scientists chose DYLITE expandable 


polystyrene for the float 


DYLITE, the new foamed plastic in- 


troduced 18 months ago by Koppers, 


has found many unusual applications. 
Tests have shown this extremely light- 


weight material ideal as a buoyancy 


RSS 


The 36” diameter plastic float 
was made in halves by placing a 
quantity of DYLITE beads in a 
mold (a section of the mold is 
shown to the right) and applying 
heat. The tiny plastic beads ex 
panded to fill the entire mold 
with a strong, lightweight sphere 


agent. It is strong, waterproof, resilient, 


easy to mold into any shape required, is 


virtually unsinkable and low in cost. 


For more information write to the 


Koppers Company, Inc., Chemical Di- 
vision, Dept. PE-16, Pittsburgh 19, 


Pennsylvania. 


KOPPERS 
PLASTICS 


Philadelphia Atlanta Chicago 


Detroit * Houston * Los Angeles 


In Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 
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DODGE MANUFACTURING CORPORATION, 


TAPER LOCK 


A PATENTED PRODUCT OF DODGE 


Slip it on the shaft, line it up and tighten while 
sighting! Mount sheaves, sprockets, couplings, 
conveyor pulleys quicker—and more easily — 
with Taper-Lock bushings. A few twists of a hex 
wrench and Taper-Lock grips the shaft with the 
firmness of a shrunk-on fit. It comes off as easily, 
without shock to bearings or machinery. Bushing 
seats evenly along entire length of the hub— 
wheels run true! 

Standardize on Taper-Lock. You save time and 
money and keep production rolling with these 
interchangeable bushings. See your Dodge Dis- 
tributor, or write us for the full Taper-Lock story. 
P ) 
CALL THE TRANSMISSIONEER, your local Dodge Dis- ~ j 
tributor. Factory trained by Dodge, he can give 
valuable assistance on new, cost-saving methods. L 


for his name under "Power Transmission Machinery” 
in your classilied telephone directory, or write us 


THERE'S ONLY ONE TAPER-LOCK, 
THE BUSHING THAT MOUNTS FLUSH! 


Standardize, economize with Taper-Lock, the 
bushing that is interchangeable in Dodge sheaves, 
sprockets, couplings and conveyor pulleys. More 
than 2,000,000 in use! 


p v 


DODGE 


AST. Mishawaka, Ind. 


1200 UNION STREET, MISHAWAKA, INDIANA 
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CATALOGS and BULLETINS 


To obtain copies of literature described below, circle 


corresponding number on postcard inside back cover. 


For those catalogs and bulletins available only when 


requested on company letterhead, see page 325. 


Electrical - Electronic Components 
Catalog B4, 63 pp, describes con 


nectors, cables, othe: component 


American Phenoli Corp., 1830 S. 54 
Ave., Chicago 50, Ill 


Circle 89, inside back cover 


Bulletin 


engineering d 


Double-Enveloping Gears 
CA-55, 12 pp, gives 


tails on the a mbly procedure f 


double - enveloping W 


rm gearing 


Cone-Drive Gears Div., Mi higan Tool 
Co., 7171 E. McNichols Road, D 
troit 12, Mich 

Circle 90, inside back cover 


Speed Control—Bulletin 4400-PRD 
229, 4 pp, explains use of magnetic 
impliher speed control for both fan 


type and constant torque loads. Ek 
tric Machinerv Mfg. Co., Minrk ipol 
13, Minn 


Circle 91, inside back cover 


Deposited Carbon. Resistors— Bulletin 


100, 2 pp, gives resistance values, 
specification data on both axial lead 
ind radial lead resistors. Electroseal 
Products, In 22 E. 40 St., New York 


16, N. Y. 


Circle 92, inside back cover 


Powder 
shee t t, 


of the commercially available 


Metallurgy Standards—Data 
+ pp, lists and correlates all 
stand 
irds, specifications and other references 
powder 
products. Metal Powder Assn., 420 
Lexington Ave., New York 17, N. Y 


Circle 93, inside back cover 


on metal powders and metal 


Cast Irons—Bulletin, 20 pp, provides 
specifications for six classes of metal 


Me N illy 


Pittsburg, 


lurgically controlled irons 
Pittsburg Foundries, In 
Kan 


Circle 94, inside back cover 


Stainless Brazing Paste—Data sheet 12, 
3 pp, describes composition and prop 
erties as well as outlining some recom 
mended 


applications Application 


procedure is also explained as well 


Product Engineering January, 195€ 


is methods for removing flux and 


separating. joints. Wall Colmonoy 
Corp., 19345 John R St., Detroit 3, 


Mich 


Circle 95, inside back cover 


Asbestos and Other Products— Hand 


book, 52 pp, describes insulation and 


efractory products, asbestos-cement 
pe; packings and gaskets; electrical 
products; filters and fillers, silicates, 


friction materials. Johns-Manville, 22 


E. 40 St, New York 16, N. Y 


Circle 96, inside back cover 


Drive— Bulletin 


1500, 8 pp, describes drive consisting 


Speed Control and 


of electronic control unit and d« 
motors. Louis Allis Co., Milwaukee 


7, Wis 


Circle 97, inside back cover 


Alloy for Anchoring Machine Com- 
ponents—Bulletin, 4 pp, describes a 


point 
illoy used for 


low-melting bismuth-tin-lead 


inchoring bearings, 
bushings, and non-moving parts in 
machine tools and other heavy equip 
ment. Cerro de Pasco Corp., 300 


Park Ave., New York 22, N. Y. 


Circle 98, inside back cover 


Brass Alloy Powders—Bulletin, 2 pp, 
lists chemical composition of each al 
loy and provides properties and chai 
icteristics. Dixon Sintaloy, Inc., 535 
Hope St., Stamford, Conn 


Circle 99, inside back cover 


Bismuth Alloys—Bulletin, 4 pp, gives 
data and applications on low-melting 
point alloys used for anchoring, solder- 
ing, molding, patterns. Cerro de Pasco 
Corp., 300 Park Ave., New York 22, 
N. X. 

Circle 100, inside back cover 


Carbon and Alloy Steels—Chart shows 
ipproximate relation between hard- 
ness by various testing systems and 
tensile strength of steels. Hardness 
systems covered are Brinell, Monotron, 


(Continued on page 310) 


DODGE 
PRODUCTS 


you should know 


| 


FLEXIDYNE 
DRIVES & COUPLINGS 


TORQUE-ARM 
SPEED REDUCERS 


DODGE-TIMKEN 
PILLOW BLOCKS 


LETINS 
pGE BUL 
you SHOULD HA 


: D 
lexidyne 
Couplings, Ce ieni 
selection —* Speed Reducers- 
r 


lection 
to ond ** 
oi V sizes — 1 10 00 


„Timken O j 
Dod Beoring*- Bullet’ 


Write for your copies. 


DODGE MANUFACTURING CORPORATION 
1200 Union Street + Mishawaka, Indiana 


» of Mishawaka, Ind 












Mr. Design Engineer: 


Durakool is the STANDARD 
OF QUALITY, DURABILITY AND LIFE 


Durakool pressurized all-steel mercury tilt 
switches have more than made good on what 
may have seemed like extravagant claims a 
few years ago. The list of Durakool successes 
grows each year. Seven sizes, | to 65 amperes. 
3 to 4 weeks delivery. Your production sched- 
ule is met. 








EU 


MERGURY SWITCHES 


See telephone directory for local distributor, or write. 


DURAKOOL, INC. 
ELKHART, INDIANA, U.S.A. © 700 WESTON RD., TORONTO, CANADA 





THE HOTTEST THING IN 
CARTRIDGE HEATING-UNIT. HISTORY 


THE NEW WATLOW 


FIREROD 


CARTRIDGE 


than ANY standard 
cartridge heating unit! 


A New high in Watt Densities and temperatures plus 
|-o-n-qg-e-r cartridge life 


For convincing test-proof and other information, write 


for new FIREROD Bulletin 


1392. FERGUSON AVE. 
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Catalogs and Bulletins continued 


Vickers and Rockwell (B, C and E 
scales). Babcock and Wilcox, Beaver 
Falls, Pa. 


Circle 101, inside back cover 


Metallizing-Bulletin 120, 6 pp, il 
lustrates and describes applications 
of metallizing in the production of 
clectrical and clectronic. eqiupment 
Aso provides engineering data on 
bond strength, conductivity character 
istics, permissible coating thicknesses, 
circuit tests, surface preparation and 
spraying methods. Metallizing En 
gineering Co., Inc., 1101 Prospect 
Ave., Westbury, N. Y. 


Circle 102, inside back cover 


Seamless and Welded Tubing—Bulle 
tin TB 408, 7 pp, contains listing 
of types of tubing produced and a 
brief description of various kinds of 
technical literature available on such 
specific types of tubular products as 
stainless and alloy tubing, stainless 
pipe, stainless sanitary tubing, heat 
exchanger and condenser tubing, boil 
er tubing and mechanical tubing. Bab 
cock & Wilcox, Beaver Falls, Pa. 


Circle 103, inside back cover 


Investment Casting—Booklet, 24 pp, 
discusses castability and its effect on 
alloy selection for the investment cast 
ing process. Engineered Precision 


Casting Co., Box 68, Matawan, N. J 


Circle 104, inside back cover 


Colloidal Dispersions—Booklet, 4 pp, 
lists 42 colloidal and semi-colloidal 
dispersions for operational functions, 
maintenance, lubrication, machine de- 
sign and other industrial applications. 
Acheson Colloids Co., Port Huron, 
Mich 


Circle 105, inside back cover 


Fluid Motors—Booklet, 8 pp, describes 
motor which converts oil under pres 
sure to rotary motion Sundstrand 
Machine Tool Co., Rockford, Il. 
Circle 106, inside back cover 


Glass-bonded Mica—Handbook and 
catalog, 23 pp, describes this electrical 
insulating material, its properties and 
wailable forms. Mycalex Corp. of 


America, Clifton Blvd., Clifton, N. J 


Circle 107, inside back cover 


Electric Motors—Catalog 106, 29 pp, 
contains information on a-c motors. 


(Continued on page 314) 
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To the engineer who wants 
the best cylinder—in a hurry 


the most noteworthy improvement in 


In the selection and purchase of cylinders look for: 


Completeness of Line. Hannifin makes five lines of air and 
hydraulic cylinders in a range of bore sizes and mounting 
styles to meet every requirement and preference. 

Leadership in Design. Hannifin cylinders are built to ex- 
acting quality standards and extremely close tolerances 
to insure easy, accurate mounting. Hannifin has also 
introduced the externally removable and replaceable bronze 


gland cartridge, 
cylinder design in the last 50 years. 


Rapid Delivery. Hannifin can ship the cylinder you need 
in strokes up to 60" in any normal quantity u ithin 48 hours. 


Field Engineers, located in all principal cities, are as near 
as your telephone. Or, if your requirements are really 
urgent, call us at Des Plaines. Experienced sales en- 
gineers will handle your order. 


NIFIN 


MAIL THIS COUPON 


» 1 — IN 
[] Have Field Engineer call at once c x 
HANNIFIN - 


[] Have Field Engineer stop by soon 


P 


aia 
o c AU ad 


[] For the present, just send complete cata- 
log information on Hannifin cylinders 
including prices 
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FOR PROMPT ACTION 


Hannifin Corporation, 525 S. Wolf Rd., Des Plaines, IIl. 


Name 
Company 
iddres $ 








REINFORCEMENT News from 





“The favorable preforming and molding charac- 
teristics of L‘O-F Glass Fibers’ Garan Roving 
were essential in preforming domes for gasoline 
pumps that Tokheim Corporation manufactures 
for the Continental Oil Company. Garan Roving 
enabled us to make a part with maximum trans- 
lucency, clarity of color and weatherability 
with minimum fiber pattern." 
City Auto Stamping Co 


- Toledo, Ohio ( 4 t € vee t 


b e Pd 


GLASS FIBERS 


Armored Plastics Division 
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'Inspection of preform before molding 
cure made at 


L:O-F Glass Fibers' exclu 
sive Garanized roving imparts 
great flexural and tensile 
strength to reinforced plastics. 
It bonds strongly and uni 
formly with polyester molding 
resin. Such plastics, reinforced 
with Garan Roving, are 
stronger and have higher wet- 
strength retention. 

For many molding appli- 
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Polyester resin is added and final 
1300 PSI and 235°F. The high pressure is used to assure 
uniform density and smoothness! 


Garan’ Roving gives domes of 
Conoco pumps maximum 
translucency and weatherability! 


cations with epoxy, silicone 
and polyester resins, Vitron 
Roving is finding wide use. 

For technical counsel on 
how Garan or Vitron Roving 
can improve your product, 
contact our nearest sales 
office, or write: L'O:F Glass 
Fibers Company, Dept. 4-16, 
1810 Madison Avenue, Toledo 
1, Ohio 


L-O-F GLASS FIBERS COMPANY 


TOLEDO 1, OHIO 


January, 1956 


What’s your shape? 


Jal’s EXTRUDED SECTIONS 


(Hot Extruded and Cold Drawn) 


can be custom-made 
quickly and economically 


J8 
alt 


With J&L's Extruded Sections 
you can: 


J&L EXTRUDED 


SECTIONS 
help speed production 


reduce over- all costs 


t. Eliminate time and costs in machining operations. 
2. Eliminate time and costs in finishing operations. 
3. Reduce scrap losses practically to the zero point. 


4. Eliminate the cost of castings and forgings 
of intricate sections requiring considerable machining. 


Now your complex sections can be custom-made at 
J&L’s new Hot Extrusion Plant. On J&L’s new 
equipment, they can be preformed to the pre- 
dominating cross section of the part you wish 
to produce. 


The range of sections that can be custom-made 
for you is almost unlimited. Quantities are ex- 
tremely flexible. Production of single extrusions, 
where necessary, can be arranged. 


In addition, J&L’s Extruded Sections possess the 
physical benefits and accurate tolerances derived 
from cold drawing. And, you can obtain them in 
a wide range of analyses. 


Send your inquiry today! 


Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 


USE THIS HANDY COUPON 


Jones & Laughlin Steel Corporation 
3 Gateway Center, Dept. 409, Pittsburgh 30, Pa. 


| am interested in knowing what your Extruded Sections can do for me. 


NAME 
TITLE 
COMPANY 
STREET 


CITY 





ACCURATE CONTROL 
STARTS ON THIS CHART 


Là 


».. and is made a reality 
with FLEXON BELLOWS 


An important consideration in many bellows applications is the 
charge. The chart illustrated above is a key factor in the selection of a 
charging medium that will give you the kind of control performance 
you require at the lowest possible cost. The vapor pressure—tem- 
perature characteristics of 24 of the most widely used charging 
media are plotted on the chart. Utilizing this data, cost-conscious 
Flexonics engineers can recommend precisely the best medium for 
your requirements. 


Care and know-how in the selection of charging media is just one 
step in the procedure followed at Flexonics to get the right combina- 
tion of performance and economy. Flexonics engineers know and 
understand controls. It is always their goal to develop functional con- 
trols that are easy and economical to make . . . controls that are reli- 
able, long lived and cost-engineered. 


We would like the opportunity to examine your requirements in 
bellows-actuated controls. We may be able to show you the way to 
lower costs. Send an outline of your requirements. 


— 


THE FLEXON BELLOWS DESIGN GUIDE LEON ee Tay 


Here are 20 pages full of the vital information you 
need on bellows application and design problems, in- 
cluding specifications for Flexon brass, stainless steel 
and monel bellows. A copy of the vapor pressure- 
temperature curves chart described above is also in- 


cluded. Ask for a copy of Catalog No. 140. There is 
no obligation. 


w 
exonic ! FLEXON BELLOWS DIVISION 
— B 1351 ;. THIRD AVENUE © MAYWOOD, ILLINOIS 
products of Flexonics cr ——— FORMERLY CHICAGO METAL HOSE CORPORATION 


Corporation that 


have served industry an Manufacturers of flexible metal hose and conduit, expansion 


o over 5) years joints, metallic bellows and assemblies of these components 


In Canada: Flexonics Corporation of Canado, Ltd., Brompton, Ontario 
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Catalogs and Bulletins continued 


Louis Allis Co., 427 E. Stewart St., 
Milwaukee 7, Wis. 


Circle 108, inside back cover 


Selenium  Rectifiers- Bulletin, 4 pp. 
describes line of high temperature 
rectifiers. Sarkes Tarzian, Inc., 415 
N. College Ave., Bloomington, Ind. 


Circle 109, inside back cover 


Hydraulic Tube  Fittings—Catalog 
4301, 20 pp, provides dirnensional 
information on straight thread fittings 
with O-ring sealing. Parker Appliance 
Co., 17325 Euclid Ave., Cleveland 
12, Ohio. 


Circle 110, inside back cover 


Clad Metals—Data folder, 30 pp, con- 
tains material on copper-clad steel and 
stecl-clad copper products. Joseph 
Kinney Co., Inc., Carnegie, Pa. 


Circle 111, inside back cover 


Relays—Bulletin CH1, 4 pp, gives 
specifications and contains mounting 
information, type of enclosures avail- 


able and basic size information. Aemco 


Inc., Mankato, Minn. 


Circle 112, inside back cover 


Magnetic Materials—Bulletin GC- 
106A, 11 pp, describes various types 
of magnetic alloys used for permanent 
magnets, tape-wound cores, powder 
cores, cut cores. Arnold Engineering 
Co., Marengo, Ill. 

Circle 113, inside back cover 


Interval Timer—Bulletin, 2 pp, de- 
scribes electrical timer able to con- 
trol sixteen different circuits. Soreng 
Products Corp., 9555 Soreng Ave., 


Schiller Park, T. 


Circle 114, inside back cover 


Steel Industry Statistics—Booklet, 72 
pp, covers development of raw 
material reserves, expansion of steel- 
making capacity, distribution of prod- 
ucts, wages, hours and working con- 
ditions, and financial data. American 
Iron and Steel Institute, 350 Fifth 
Ave., New York 1, N. Y. 


Circle 115, inside back cover 


PVC Pipe Fittings and Flanges—Book- 
let, 12 pp, discusses industrial ap- 
plications of PVC piping and gives 
complete specifications for threaded 
ind socket types of PVC fittings and 
flanges, in both normal and high im 


(Continued on page 315) 
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Catalogs and Bulletins continued 


pact grades [ube Turns Plastics, 
Inc., 2929 Magazine St., Louisville 


11, Ky 


Circle 116, inside back cover 


Ruling and Drawing Devices—Catalog, 
19 pp, describes rulers, protractors, 
templates, dividers, slide rules, tri 
angles, curves, other drafting instru 
ments. C-Thru Ruler Co., Hartford, 
Conn. 


Circle 117, inside back cover 


Piston Packing—Bulletin 5503, 16 pp, 
describes composition packing cups 
for pistons of air cylinders, hydraulic 
cylinders and reciprocating pumps 
Darling Valve & Mfg. Co., Williams 
port, Pa 


Circle 118, inside back cover 


Heat—Bulletin 90030, 8 pp, discusses 
heat transfer area, oil circulation rate, 
iuxiliary pumps, power pumps and 
pipes and valves. Oilgear Co., 1578C 


W. Pierce St., Milwaukee 4, Wis 


Circle 119, inside back cover 


Cold-Finished Steel Bars—Bulletin 16, 
32 pp, “Residual Stresses in Cold 
Finished Steel Bars and their Effect 
on Manufactured Parts" is the titk 
of this pocket-size booklet. Specifi 
subjects covered include residual 
stresses in cold drawn bars, turned 
bars, ground bars, heat-treated steel 
as well as discussions of fatigue, crack 
tolerances and 


La Salle Steel Co., Ham 


ing, machinability, 
Corrosion 


mond, Ind 


Circle 120, inside back cover 


entitled 
“What Is a Forging?” describes how 


Forgings Booklet, 8 pp, 


the forging idea originated and grew, 
how forgings are made. Drop Forging 
Assn., 419 S. Walnut St, Lansing 
33. Mich 


Circle 121, inside back cover 


Powder Metallurgy—Bulletin, 18 pp, 
includes summary of process, design 
ing for powder metaliurgy, typical ap 
plications. Keystone Carbon Co., St. 
Marys, Pa. 


Circle 122, inside back cover 


Aluminum Bronze Alloys—Booklet, 32 
pp, has information on the properties, 
composition ind functions of alumi 
num bronze alloys as furnished in 
sand, centrifugal, investment and pet 


(Continued on page 318) 
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Wu Overload 


No self-respecting beaver would 

ever build his dam without sufficient 

spillways to carry-off superfluous 

water. This positive overload protec- 
tion is instinctive with the beaver...and the new GEROTOR 
VARIABLE SPEED HYDRAULIC TRANSMISSION. This trans- 
mission protects against overload damage to the drive motor, 
transmission and driven machine. Get the facts on the low main- 
tenance, high efficiency GEROTOR VARIABLE SPEED HY- 
DRAULIC TRANSMISSION today . . . WRITE: 


EROTOR 


MAY CORPORATION 


1511 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 
: 2C ANE EGER s CNN 
e ] — 


Hydraulic ES Variable | PneuBin— 
Pumps " Speed Oe | Paeumati 
and i Hydraulic Ail ets Bin 


Motors Transmissions fa + Evacu 
: | W 





U. S. AXLE has long been famous for custom-made preci- 
sion shafts, machined from finest alloy steels. Now, with 
the addition of new shot peening equipment, U. S. 
“Custom-Engineered” Shafts can be made up to 5 times 


tougher, for extra advantages in every type of product. 


AXLE SHAFTS 


Extra strength permits using shafts of smaller for every application 
às 


LIGHTER WEIGHT 


diameter, reducing weight. 


LONGER LIFE 
In actual torsion tests, U. S. shot peened shafts 
outlasted unpeened shafts approximately 5 to 1! 


gs This illustrated 
M WORLD TURN, ON axre® folder will show 
e U. S. you why U. S. AXLE 

is your best source for precision-made special 


` 


shaf ;. Write for your copy today 


For a prompt quotation on a U. S. " Custom- 


rur US AxLE coMPANY, INC. EMG nt yur nds wn 


us your blueprints and spec ifications 
Since 1920 «+ Pottstown, Pennsylvania 
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Product Engineering 


You will boost sales by teaming your product with Lamb Electric 
Super Shaded Pole Motors, They will give your product the motor 


advantages of long life, quiet operation, high operating efficiency, and 
lasting good appearance. 


Behind Lamb Electric Super Shaded Pole Motors is our 40 years’ 
experience working with manufacturers of household appliances, 


such as food mixers, sewing machines, floor polishers and vacuum 


cleaners .. . experience that has resulted in these 10 features: 


€ "UNI-SPUN" STATOR FRAME for maximum rigidity 
* FORMVAR INSULATED WIRE WINDINGS for high strength and 


insulation resistance 
*“AL-SPUN” ALUMINUM ROTOR CAGE for maximum conductivity 
*® DIE-CAST END FRAMES .. . sturdy, lightweight, corrosion-resistant 
® BEARINGS widely spaced, amply dimensioned 
* AMPLE OIL RESERVOIR . . . positive oil circulation 


* SHAFT precision ground to controlled surface finish 

* MOUNTING absorbs vibration 

* ADVANCED DESIGN, quality materials, and up-to-date manufacturing 
methods 


* FINISH ... moisture and abrasion-resistant 


rractionac Horserower MOTORS 


January, 1956 


UNI-SPUN'"* STATOR FRAME 


Anchored laminations, ample back iron, 
strong pole tips mean core rigidity, better 
heat dissipation, quiet operation. 


“AL-SPUN” ALUMINUM ROTOR CAGE 


Heat-treated for lowest rotor losses. In- 
tegral cooling fan and vented core, 
Dynamically balanced. 





Catalogs and Bulletins continued 


manent mold castings, hammer forg 
ings and heat-treated and machined 
parts WW Alloys, Inc., 11714 
Cloverdale Ave., Detroit 4, Mich. 


Circle 123, inside back cover 


Vibration Mountings—Catalog SS-55, 
+ pp, describes construction details, 
methods of damping excursion, con 
trolling sway and thrust, load capaci 
ties and dimension tables. T. R. Finn 
& Co., Inc., 200 Central Ave., Haw 
thorne, N. J. 


Circle 124, inside back cover 


Counters and Actuators—Catalog F 
100, 8 pp, shows line of electrically 
operated counters with count life rat 
ings from 200 million to 3 million. 
Production Instrument Co., 702-10 


SOUT Tae 00 
= 


Circle 125, inside back cover 





Magnetic Clutches and Brakes—Cata- 
log 955, 8 pp, covers line of miniature 
magnetic clutches and brakes. Dial 


WOW EP WIRE CONVEYOR BELTS Products Co., 9 Ave. E., Bayonne, 


n. 3. 
permit continuous washing, degreasing, quenching 


Circle 126, inside back cover 


Open mesh construction permits rapid drainage of process solutions, 
moving belt eliminates batch handling to provide continuous pickling, 
quenching, tempering, washing, degreasing. All-metal belt resists corro- : 
sion even under the most severe conditions. acteristics of the company’s line of 
beryllium copper, beryllium aluminum 
and beryllium nickel alloys; of beryl 


Beryllium Products—Product directory, 
20 pp, lists and describes the char 


In continuous heat treating installations Cambridge Woven Wire Con- 
veyor Belts are impervious to damage at temperatures up to 2100°F. 
They have no seams, lacers or fasteners to wear more rapidly than the lum metal and beryllium oxide; of 
body of the belt . . . no localized weakening. Open mesh construction lets wrought, forged and cast beryllium 
heat and gases circulate freely all around the work for uniform treatment. copper alloys, beryllium copper safety 


No matter how you look at it, CAMBRIDGE Woven Wire Conveyor tools. Beryllium Corp., Reading, Pa. 
Belts are invaluable aids to AUTOMATION... . eliminate profit-stealing Circle 127, inside back cover 
batch and hand operations. They are made in any size, mesh or weave, 

and from any metal or alloy. Special raised edges: or cross-mounted Hard-Surfacing—Data sheets describe 
flights are available to hold your product during movement. line of hard surfacing alloy-filled tubes. 


Here's how a Cam- Call in your Cambridge Field Coast Metals, Inc., Little Ferry, N. J. 
~ bridge belt permits 
oe a vs cut processing costs by continu 

. amp- 


"proe M m ing and drawing 5 Operation. You can rely on Indicator Lights—Brochure L-200, 4 
CE Lh 


compounds,andme- Ais advice. Write direct or look pp, describes oiltightness, dusttight 
T 


Engineer to discuss how you can Circle 128, inside back cover 


tallic particles are 


under “Belting, Mechanical” in 
washed through 


ness, omnidirectional light spread. 


Brooklyn 37, N. Y. 


MANUAL illustrating and describing ey ar Circle 129, inside back cover 
woven wire conveyor belts. Gives mesh ) 
specifications, design information and 
metallurgical data. 


a 


tian 7 open mesh. pa — telephone book. Diallight Corp., 60 Stewart Ave., 


ASK FOR FREE 130-PAGE REFERENCE 


Expansion Joints—Catalog E 2-55, 11 
pp, describes line of packless joints 
used for flexible piping connections. 
l. R. Finn & Co., Inc., 200 Central 
\ve., Hawthorne, N. J. 

METAL | | | Mm DEPARTMENT P, Circle 130, inside back cover 
vorrvevowT TT METAL CAMBRIDGE 1, Rigid PVC Pipe—Bulletin 24, 28 pp, 

BELTS =|" | [FABRICATIONS MARYLAND describes pipe in sizes ranging from 


— 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES | (Continued on page 319) 
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Catalogs and Bulletins continued 
4 to 6 ID National Tube Div., 
United States Steel Corp., 525 W 
liam Penn Pl., Pittsburgh 30, Pa 


Circle 131, inside back cover 


Control Transformers-Catalog GED 
2767, 32 pp, includes autotransform 
transformers, and 
special application models. General 


Electric Co., Schenectady 5, N. Y 


Circle 132, inside back cover 


ers, machine tool 


Stainless Fasteners—Data book, 52 pp, 
includes illustrations, thread and size 
specifications, and availability in 

variety of corrosion resistant metals of 
forty 


neering 


fastening devices. Engi 
data 


position, properties, applications, and 


basic 
relating to the com 
weights of stainless steels is also pro 
vided. Allmetal Screw Products Co., 
Inc., Garden City, N. Y 


Circle 133, inside back cover 


Sound—Bulletin 120, 34 pp. Fourth 
printing of this publication discusses 
sound, phenomena, theory of sound 
ind some enginering aspects. Burgess 
Manning Co., Libertyville, IN 


Circle 134, inside back cover 


Hydraulic 


scribes pumps, rams, valves. Donnell 


Hydraulic Co., Marengo, III 


Circle 135, inside back cover 


Equipment—Catalog de 


Hydraulic Equipment—Catalog, 14 pp, 


explains basic hydraulic 


purposes ot 
horsepower, and has a chart showing 
component parts needed for produc 
ing and controlling hydraulic 
Char-Lynn Co., 


Minneapolis, Minn 


power 


2843-2t Ave Ss 
Circle 136, inside back cover 


Numerical Indicator—Folder, 4 pp, 
describes device for reporting values 
of rapidly changing variables. Streeter 


Amet Co., 4101 
Chicago 13, Ill 


Circle 137, inside back cover 


Rave nswood Ave., 


Rotary Stepping Switches—Booklet, 8 
pp, describes line of switches for self 
interrupted or impulse-interrupted op 
eration. Automatic Electric Sales 
Corp., 1033 W. Van Buren St., Chi 


cago 7, Ill 


Circle 138, inside back cover 


Relays—Booklet, 1] pp, describes line 
of telephone-type, a-c and d« relays 


(Continued on page 320) 
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FOR HIGH STRENGTH AND EXCEPTIONAL 
PERFORMANCE these alloy iron mandrels have been 
centrifugally cast by Shenango. The Shenango centrifugal 
process always assures superior physical properties plus 
freedom from blow holes, sand inclusions and other 

en defects. Next 
assemblies, large or small, rough or finished, ferrous or 
non-ferrous, try Shenango. You'll save time and dollars 
...avoid trouble! Write for descriptive bulletins to: 
Shenango-Penn Mold Company, Centrifugal Castings 


Division, Dover, Ohio (Executive Offices: Pittsburgh, Pa.). 


you need symmetrical parts or 


FIF" A 
F 7 Ed Hu 
Y i 
"AV. 
i 


COPPER, TIN, LEAD, ZINC BRONZES 
ALUMINUM AND MANGANESE BRONZES 


NI-RESIST 


CENTRIFUGAL 
CASTINGS 


MONEL METAL 


MEEHANITE 


METAL 





widest time ranges.. 


variety of models 


The Cramer line of running time 


meters and time totalizers - 
offers a complete selection 
for measuring and accumulating — 


time intervals, from the hundredth 
part of a second to hours. 
A variety of types—reset 
or non-reset . . . meter mounted 


RUNNING 
TIME 
METERS 


Type 6408 ud 


Portable reset type 


Type 690 
Precision totalizer 


— 
Vr 


— 


"oe d. 
de 


or portable . . . drum or dial fe 


counters—are available to 

meet your exact requirements, and 
all are driven by the precision- 
built, high torque Cramer 
synchronous motor. 

Whether used for research, 
preventive maintenance, or 
recording operating characteristics 
of a machine or system, 


Type 630E 


Flush panel mounted 


you'll find a Cramer time totalizer — 
ideal for the job. 


Write for Bulletin PB-610.. 


SPECIALI 


Type 640E 


Fully enclosed, 
with reset wheel 


TI ME CONTROL 


74 R. W. CRAMER CO., 7... 


BROOK, CONNECTICUT 


Catalogs and Bulletins continued 


Automatic Electric Sales Corp., 1033 
W. Van Buren St., Chicago 7, Ill. 


Circle 139, inside back cover 


Relays—Data book, 38 pp, describes 
a-c and d-c relays, switches and lever, 
turn and push keys. C. P. Clare & 
Co., 3101 W. Pratt Blvd., Chicago 
£5, Ill. 


Circle 140, inside back cover 


Bulletin 361, 
t pp, gives specifications and char 


Pressure Ratio Indicator 


acteristics of pressure ratio indicating 
Norden-Ketay Corp. 99 
New York 16, N. Y. 


Circle 141, inside back cover 


svstem 


Park Ave., 


Fhp Motors-Catalog 54-A, 6 pp, 
describes universal, d-c, shaded pole, 


induction motors. Howard Industries, 


Inc., Racine, Wis 


Circle 142, inside back cover 


Limit Switch—Folder, 4 pp, describes 
available 
with contact arrangements up to dou- 
ble-pole double-throw. Electro-Snap 
Switch and Mfg. Co., 4218 W. Lake 
St., Chicago 24, Ill. 


Circle 143, inside back cover 


hermetically sealed switch 


One-Way Impulse Switch—Folder, 4 
pp, describes high capacity basic 
switch in die-cast case having integral 
Electro-Snap Switch 
4220 W. Lake St, 


linear actuator. 
N Mfg. LI. 
Chicago 24, lll. 


Circle 144, inside back cover 


Electrical Connectors—Catalog A4, 80 
pp, describes line of connectors for 
circuits. 
1830 S. 


control 
American Phenolic Corp., 
54 Ave., Chicago 50, Il 


Circle 145, inside back cover 


power, signal and 


l'wo-Hand Clutch Controls—Catalog 
65, 11 pp, describes line of safety con- 
trols for production equipment such 
kinds of Micro 
Switch, Freeport, Ill. 


Is Various presses. 


Circle 146, inside back cover 


Potentiometers-Booklet, 19 pp, de 
cribes line of precision, linear potenti- 
ometers, counting  dials, motors. 
George W. Borg Corp., 120 S. Main 
St., Janesville, Wis. 


Circle 147, inside back cover 


Analog-to-Digital |Converter— Catalog 
58-10, 15 pp, describes data handling 


(Continued on page 324) 
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modern design specifies stainless steel 


McLouth 


STAINLESS 


Steel 


for automobiles 


[he beautiful bright molding and trim that style 

your Car are made of non-corrosive, easy to clean 
Stainless Steel. Designers of automobiles and hundreds 
of other products specify Stainless Steel 


for its many valuable properties. 


For the product you make today and the 
product you plan for tomorrow specify McLouth 


high quality sheet and strip Stainless Steel. 


McLouty Stee. Corporation 


Detroit, Michigan 


MANUFACTURERS OF STAINLESS AND CARBON STEELS 





dvanta ges 


of Worm Gearin 


By J. E. GurzwiLLER 


Assistant Chief Engineer, Worm Gearing Department 


De Laval Steam Turbine Company 


Interchangeability—The De Laval Steam Turbine Company 


was one of the first, if not the very first, manufacturer of 


heavy duty machinery to build worm gearing with inter- 


changeable parts manufactured under limit gage control. 


Thus, worm and gear sets of like center distances but of 
different ratios can be readily interchanged if revision of 


speeds becomes necessary. Standard parts are always avail- 
able for maintenance. 

High Shock Load Capacity—The worm gear tooth form is 
such that the gear teeth are under a crushing, rather than a 
bending load. For this reason extremely high momentary 
and shock loads, damaging to many forms of gearing, can be 
successfully withstood. High momentary overloads seldom 
cause failure, as worm gear ratings are figured on the wear 


resistance of the gear teeth. 


Standard 14'? involute 
spur gear tooth 

and old time 

worm tooth. 


20° stub gear tooth. 


De Laval 

Worm Gear Tooth. 
Note, line of pressure 
falls inside 

base of tooth. 


Long Life— Bronze gear teeth maintain their correct form 
due to the regenerating action of the hardened steel worm, 
which retains its original shape throughout years of wear. 
A worm gear drive actually improves with service. This fact 
is peculiar to worm gearing and contributes to its recognized 
long life. 

Smooth, Quiet Power—De 
power by a continuous shockless action. Three or more 


Laval worm gearing transmits 


teeth are in contact at all times, giving an even flow of 
torque and uniform angular velocity and eliminating vibra- 
tion, pulsation, chatter and customary gear noises. 
Compact Right Angle Drive—The use of worm gearing makes 
a neat, closely coupled, compact drive, with the motor 
shaft at right angles to that of the driven machine. 

Larger Gear Ratios Simplify Design—Worm gearing offers 
larger ratios of speed reduction in a single compact set, 
another space-saving feature for the design engineer. The 
larger gear ratios obtainable in a single worm and gear set 
reduce the number of moving parts required. 

Safety and Ease of Maintenance—The small number of 
moving parts in a worm gear drive may be readily enclosed, 
thus avoiding the hazard of exposed moving parts. Assuming 
proper lubrication, worm gearing operates with minimum 
attention, even under the most adverse conditions. 


Reference Manual On Worm Gear Sets 


Design engineers will find this new 

catalog a helpful working tool 

in the selection of worm gear sets. 

It contains examples of how to 

select worm gearings, worm and 

gear data, standard worm mounting 

dimensions, horsepower ratings, 

data on shaft stresses as well as 

other information. 

Write on your business letterhead for Catalog 5000 to 
De Laval Steam Turbine Company, 801 Nottingham Way, 


Trenton 2, New Jersey. eam 
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Engineers, Draftsmen, Blueprinters report 


8 big savings with 


Kodagraph 


^ Avutopositive Paper 


d 


— Kodagraph Autopositive Paper, which 
produces positive photographic intermediates without 
a negative step or dark room handling, brings these 
savings to drafting rooms large and small. 


l. Protects original drawings. Low-cost Autopositive Paper 
intermediates are used instead of valuable originals in print- 


making, reference, mailing, and making revisions. 


2. Reclaims drawings which are old, worn, or soiled. Repro- 


ducing them on Autopositive Paper cleans up backgrounds, 


strengthens line detail... eliminates redrafting. 


3. Improves legibility of prints. Blueprints or direct-process 
prints made from Autopositive Paper intermediates are 
consistently easier to read than prints made from original 


drawings. 


4. Reproduces “unprintable” originals. When extra copies 
are needed of blueprints, drawings on opaque stock, two- 
sided originals, and other “unprintables,” just reproduce 
them on Autopositive Paper and you have your printmaking 
masters. 


5. Speeds revisions of drawings. A popular short cut is to 
cut out or eradicate detail on an Autopositive Paper inter- 
mediate . . . and then add the new detail to this print or one 
made from it. 


6. Eliminates redrafting standard component designs. From 
a file of standard component designs made on Kodagraph 
Autopositive Film, select the ones needed and attach to 
drawing form with translucent tape. Then reproduce on 
Autopositive Paper, add new detail and the job is done. 


7. Simplifies print distribution. Instead of shipping bundles 
of production prints, send Autopositive Paper intermediates. 
Mailing costs are saved. Required number of prints can be 
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intermediates 


made at other end. No overstocking this wav 
short of prints. 


mr running 


8. Provides photo-lasting copies. Autopositive Paper inter 
mediates, with dense black photographic lines on a trans 
lucent white paper base, will not turn yellow or become 
brittle in the files; will produce sharp, legible prints when 
ever needed. 

New illustrated booklet gives full story on Kodagraph 
Autopositive Paper, which vou, or your local blue 
printer, can process readily with existing printmaking 
equipment and standard photographic processing. 


Kodagraph 
Reproduction Materials 


[-— ——- MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y 


Gentlemen: Please send me a free copy of your ne 
booklet on Kodagraph Reproduction Materials 


Name 


Company 








IN THE BOEING B-47 BOMBER: Catalogs and Bulletins continued 
Magnesium Assemblies Made by BaP ind reduction device. Tischer & 


Porter Co., Hatboro, Pa 
Circle 148, inside back cover 


Electro-Mechanical Integrator—Bulle 
tin, 2 pp, describes velocity servo 
package used for control of motor 
speeds. Feedback Controls, Inc., 
1332 N. Henry St., Alexandria, Va 


Circle 149, inside back cover 





Lattice Mountings—Bulletin 701, 4 pp, 
illustrates mounting in use on a Vi 
brating screen, foundry shakeout and 
heavy motor-generator. A list of the 
additional uses is included. Reference 
table contains dimension and capacity 
data. Lord Mfg. Co., 1635 W. 12 
St., Erie, Pa. 

Circle 150, inside back cover 
Tail cone and gun turret enclosure produces magnesium cases and 
are supplied by B&P to General components for electronics systems Counters—Folder, 4 pp, describes 
Electric Co.; smooth panel doors in the B-47 and many other batch counter, elapsed time meter. 
made for Lockheed and Douglas military planes. Spencer Mfg. Co., 3253 N. Cicero 
B-47 production; and the inboard Write for folder describing Ave. Chicago 41. Ill 
and outboard jet pods for Bell  B&P's facilities for magnesium : hae 
Aircraft Co. In addition, B&P and titanium work. 


1956 W. Fort St. Mechanical Tubing—Bulletin TB-360, 
BROOKS & -PERKINS, INC. Detroit 16, Mich. + pp, describes carbon, alloy and stain 


Offices in New York, Washington, Los Angeles and Dallas less steel tubing. Babcock & Wilcox 
Co., Beaver Falls, Pa. 


Circle 152, inside back cover 


Circle 151, inside back cover 











Another of the Reasons Behind Brad Foote Quality— PVC Pipe and Fittings—Folders, 4 


pp each, describes mechanical, ther 


mal, electrical and other desirable 
properties of two plastic compounds 
Alpha Plastics, Inc., 15 Northfield 
Road, West Orange, N. J. 


Circle 153, inside back cover 


© 99% of gear drawings do not specify tooth spacing. For 
most applications, industry generally believes that compe- : D d 
tent gear manufacturers, working by standard AGMA prac- Steel Reels—Catalog C, 32 pp, de 
tices, will produce gears within the limitations required for = scribes reels made for air hose, belts, 


easy assembly and good load transmission. cables, Gleason Reel Corp., 740 N. 


è è * 1 ^ , 

e Occasionally, however, on very precise jobs you may Plankinton Ave., Milwaukee 3, Wis 
find it necessary to specify extreme accuracy of tooth spac- f Circle 154, inside back cover 
ing and nonadjacent tooth spacing. Applications such as 
radar mounts, timing mechanisms, indexing mechanisms —all 
may require closer tooth spacing tolerances than are ob- 
tainable with average equipment in the hands of regular “JS " i t l installati | | 

j l struction ; alle é ange 
gear manufacturers. N ruction and installation details, range 


Venturi Tubes and Nozzles—Bulletin 
100, 4 pp. Data on advantages, con- 





* BRAD FOOTE welcomes precision jobs like these. We can mm OF sizes and specifications 1$ given. 
add to highly specialized equipment specific experience in — | i | Simplex Valve & Meter Co., I 


meeting this, as well as many other demanding requirements | pm NL Orange St., Lancaster, Pa 
for special gear production. Circle 155, inside bock cover 
e Prove to yourselves the savings that BRAD FOOTE quality 


can mean. Let us quote on the gear requirements for your Hose Couplings Data sheet, 4 Pp, has 


t | i 
— BRAD FOOTE MAKES ALL TYPES OF GEARS— |) | specifications and recommended uses 
IN A COMPLETE RANGE OF STYLES AND SIZES Zm | B. F. Goodrich Co.. Akron. Ohio. 


BRAD FOOTE GEAR kd Lee INC. | Circle 156, inside back cover 


Bishop 2-1 . LLL | Speed Controls—Booklet, 7 pp, de 
AMERICAN GEAR & MFG. CO " PITTSBURGM GEAR COMPANY 


— ny wee scribes automatic speed control for 


subsidiaries 


en — Phone Lemont 92 


(Continued on page 325) 
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Catalogs and Bulletins continued 


electronic, pneumatic, hydraulic, 
mechanical application. Link-Belt 
Co., 307 N. Michigan Ave., Chicago 
l, mM 


Circle 157, inside back cover 


Machine Tool Clutches—Bulletin 134 
B, 12 pp, describes oil type ind dn 
type clutches [win Disc Clutch 
Co., Racine, Wis. 


Circle 158, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads. 


Rubber Rolls—Handbook, 60 pp, con 
tains intormation concerning every 
phase of roll manufacture, characte: 
istics ipplication peration and 

Rodney Hunt Machine 


maintenant 


Co., Orange, Ma 


Quick-Connect, Disconnect Coupling 
Bulletin 240, 4 pp, describes uses 
ind construction. Snap-Tite, Inc., 


Union City, Pa 


l'hermistors-Data book, 36 pp, gives 
historical background, operating char- 
icteristics, tvpical applications ind en 
gineering data. Victory Engineering 
Corp., Springfield Road, Union, N. J 


Nickel Silver and Phosphor Bronze 


Catalog, 60 pp. gives information on 
1 LS ai scl ] 
une ( nickel | ind phosphor 
bron ill !] icd in sheet, strip 
1! 1 1 
ind l ludes nominal 
ymposition, emical composition r« 


quirement ii physical prop 


1 1 
ell h iran 

hinability, 

I^ 1gc co 


n per I ind 
Waterbury 


Rolling Mill i Waterbury, Conn 


Alloy Wire, Ribbon, Strip—Handbook, 


DD, í ) LICK opper, stain 


for high tem 


mic appli 


o 


Potentiometers—T ec! | paper 

9 pp What happen to th« operating 
characteristic f a precision potenti 
ometer during its working life is the 


subject. Helipot Corp., 916 Meridian 
\ve h y Pasadena. ( n 


MISTER—Y0U BUY 
COST SAVINGS 


WHEN YOU BUY 


EASY-FLO AND 
SU-FOS 


You buy savings in metal joining time, labor and 
materials when you purchase these tried-and-proved 
low-temperature silver brazing alloys. That's es» 
because their low flow points, 

exceptional fluidity and silver . 
content combine to make brazing — 

a surprisingly fast, simple ded 
economical operation. 

This is particularly true when you use 
EASY-FLO and SIL-FOS with a 

setup that "automationizes" the 

actual brazing. 


Here's a typical example... 


a » 5 
Photos and data courtesy Industries, inc., Rech@ster, 


*IT TAKES ONLY 4 SECONDS 
with EASY-FLO 45, to make an oil and air-tight 
braze of a threaded spud into the cover of the 
pressure switch which is part of the Studebaker anti- 
creep "hill holding" device. Operator merely 
sets covers on holders on an endless chain, and places 
in each cover a spud with a ring of EASY-FLO 45 
preplaced. Assemblies pass through an induction 
heating coil 14 a minute. 

THIS EASY.FLO 45 Expert brazing production know-how is always 
RING DOES IT! at the call of every EASY-FLO and SIL-FOS 


user witbout obligation. 
WRITE FOR THE “AUTHORIZED DISTRIBUTOR LIST” 
and get prompt supply from the nearest one. 
FOR EASY-FLO AND SIL-FOS FACTS IN PRINT... 
write today for a copy of Bulletin 20. 


HANDY & HARMAN 


Geneorel Offices: 82 Fulton &t., How York 38, M. Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 


There's no ". . . or equal" for EASY-FLO and SI 


| 
i 


1 
i 


li 
| 


Land 


-FOS 





Specify THOMAS ~tra 
FLEXIBLE COUPLINGS 


Power Transmission t0 


for 
avoid Costly Shut-Downs 


Distinctive Advantages of 


THOMAS FLEXIBLE COUPLINGS 


€ NO MAINTENANCE 


€ NO LUBRICATION 
€ NO BACKLASH 
€ NO WEARING PARTS 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 


rfi i 
f : have a wide range 
of speeds, 
horsepower and 
shaft sizes, 
with new types 
available for extra 


high speed 
applications. 


Thomas Couplings 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 


Write for our new 
—— Engineering Catalog No. 51 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 


326 








E 


— — — — 


X s souci 


Wy aon 


PA 


Ad Libbing by the Editor 


Last month | described how Pro 
James Hunter Wily got into 


manufacturing th« 


tessor 


the business of 
Big Bang cannons. This was a rela 
tively simple toy that performed with 
great realism, including a flash and a 
bang. Now I will tell some of the 
things that Mr. Wily did in building 
his business 

One element of the Big Bang can 
non was the ammunition chest which 
was a cube shaped box with a circular 
hole in the top into which a cover 
fitted. The hole in the casting was 
cored and it was necessary to ream it. 
It aggravated Hunt Wily tremen 
dously to find that after the hole had 
been reamed, in the usual manner, 
much time was consumed in getting 
rid of the chips that had fallen into 
the box during the reaming operation. 

Being a highly methodical man and 
having no patience with wastefulness, 
Hunt Wily went to Philadelphia to 
seek a possible automatic machine 
which might ream the boxes, holding 
them upside down so that the chips 
would fall out of their own 
He was unable to find such a machine. 
One manufacturer offered to design 
and build one but the price was far 
greater than Hunt could afford to pay 
in those early stages of his business. 

As he told me some time later, he 
was riding the train back to Bethle 


accord. 


hem wondering how he could avoid 
the wasteful operation of shaking or 
blowing the chips out of the ammuni 
tion chest. It then suddenly dawned 
upon him that to ream the hole with 
the ammunition chest in an upside 


down position, all he had to do was to 


turn his drill press upside down 


So after leaving the train he stopped 
off in a lumber yard and ordered some 
4 x 4 studs. With these he built a 
cradle to hold his drill press upside 


down. The hand operated feed now 
toot operated feed He 


clamped a slotted piece to the table, 


became a 


the slot being of such dimensions that 
the ammunition chest would slide 
through. When he had finished, it 
was merely necessary for the operator 
to work his foot up 
feed the castings into the fixture, an 
automatic stop mechanism allowing 
the reamed casting to fall out at the 


and down and 


other end of the slot. 

rhis ingenuity was typical of the 
operation of Hunt Wily’s Big Bang 
Cannon Works. 
it irked him every time his janitor 
had to go to the furnace room to stoke 
the fire. So Hunt Wiley put in an 
stoker, 
an oil boiler. 

l'he final operation in his plant was 
the packaging of the Big Bang Can 
non. He had purchased a machine 
which formed the paper boxes auto 
matically and likewise made the cov 
ers. But it was necessarv for 
to carry these cardboard boxes to the 


As another example, 


automatic or perhaps it was 


a boy 


benches where the cannons were 
packed into them. The factory for 
merly had been a residence house and 
had the conventional stair well. So 
Mr. Wily put the box making ma 
chine in the attic at the top of the 
stair well and the machine automatic 


(Continued on page 328) 
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Colson cures . 


barrel-truck fatigue with ` 
STRONGER BACKBONE FROM OSTUCO 
7 First experimental models of Colson Corpora- 
tion’s barrel and drum handling truck strained, 


twisted and snapped under loads below their 


intended 1,000 pound capacity. Failures in- 
creased when the Elyria, Ohio, manufacturer 
tested trucks with heavy loads over rough 


surfaces. 
Tracing trouble to the “Backbone” (the truck’s 
main structural member), Colson and Ostuco 
engineers got together, came up with a 1!” 


square formed seamless tube to solve the 
fatigue problem. Since 1947, the redesigned 


drum handling truck has been serving Colson 
customers, handling loads up to... and above 
... its capacity. Successful? Colson has yet to 


hear of one failure. 


Unique Single-Source Service at OsTUCO eliminates 
interplant shipment and error . . . another reason OHIO SEAMLESS TUBE DIVISION 
why your product can be improved when components of Copperweld Steel Company + SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 
SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Ook Pork) 
CLEVELAND * DAYTON * DENVER * DETROIT (Ferndale) 
HOUSTON * LOS ANGELES (Beverly Hills) * MOLINE 
NEW YORK * NORTH KANSAS CITY * PHILADELPHIA 


are made from 
PITTSBURGH * RICHMOND * ROCHESTER * ST. LOUIS 
ST. PAUL * SALT LAKE CITY * SEATTLE * TULSA * WICHITA 


CANADA, RAILWAY & POWER ENGR. CORP., LTD. 
EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 


SEAMLESS AND ELECTRIC WELDED STEEL TUBING 
—Fabricating and Forging 
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Better Machine Lubrication Simplified 


Norgren Announces the Only Complete Line 
of Aerosol Lubricators 


. . » Now, MICRO-FOG Lubricators 


are available 


for 32, 200, 300, and 1000 Bearing Inch Requirements 


The Norgren MICO-FOG principle has made 
practical the application of oil-fog 
lubrication to large machine tools, lubri- 
cating bearings, gears, chains, and other 
machine parts which always before have 
been lubricated by splash systems, force 
feed systems and other methods. Today, 
Norgren MICRO-FOG Lubricators are 
providing lubrication for large and small 
machines in many types of industry. 


Norcren MICRO-FOG Technique 


MICRO fOG a 


Weer mosacve 


CA 
D 
iÅ - 
mA 


> wer 


| micro FOG 


Aet $ 


art K ITT x 
WE OR 
VEN M 


TN GEAR BOK 


What is Norgren MICRO-FOG? 


Norgren MICRO-FOG is an air-borne 
suspension of extremely small oil particles 
(.00007874” or less in diameter). Because 
the oil particles are so small, they can be 
conveyed long distances through complex 
piping systems without reclassifying and 
flooding the lines with oil—a condition 
heretofore not possible with conventional 
oil-fog systems. 


How is Norgren MICRO-FOG formed? 


Air passing through the venturi section of 
a Norgren MICRO-FOG Lubricator creates a 
pressure differential that draws oil from 
the reservoir. The oil is allowed to flow at 
a controlled rate into the venturi section. 


BEARING 


SIGHT FEED 
DOME 


— 


OIL 
RESERVOIR 


d 


The venturi creates an oil fog, discharging 
it into the upper regions of the oil 
reservoir. The heavier particles of oil 
return to the oil supply. Only the finer 
particles of 2 microns (.00007874”) or less 
are carried into the air line. 


360° VISIBILITY 
OF OIL FLOW 


CONTROLS AND 
FILLER PLUGS 
EQUALLY ACCESSIBLE 
FROM BOTH SIDES 


OIL 
SUPPLY 
VISIBLE 


1 QT. 
OIL 
CAPACITY 


Model S3406-8S 
300 BEARING INCH CAPACITY 
Now—A Lubricator for every 
requirement 


New models of MICRO-FOG Lubricators, 
having 200 and 300 bearing inch capacities, 
are now being manufactured by Norgren. 
These are in addition to the 32 and 1000 
bearing inch capacity lubricators already in 
the Norgren line. The range of bearing 
inch capacities given by these models means 
that you can select a lubricator that will 
provide the most efficient lubrication 
for the job. 


For complete information about Norgren 
MICRO-FOG Lubriation, call your nearby 
Norgren Representative listed in your 
telephone directory — or WRITE FOR NEW 
No. 700 CATALOG. 


C. A. Norgren Co. 
3428 So. Elati, Englewood, Colo. 


Sans, Souci continued 


illy discharged finished boxes into 
that stair well 
ind ended at the packing table. Stop 
start buttons at the packing table con 
trolled the result 
that the six or eight people packaging 


l chute led down the 


machine with the 
the Bie Bang Cannons needed only to 
button to get 


hutti 


more boxes 


press l 


nd press another n when 
enough had arrived 

One of the most fa 
ibout that factcry was the office 
[he total office force consisted of 
Hunter Wily and one girl 
taking care 


ot corre sponde n 


1 
inating things 


Besides 
E. send 
ing out invoices, making out the pay- 
ill the other chores of office 
work. this offic ilso sent out 


rolls and 
mail 
prom iion pier to ti prospective 
purchaser stores 
top she 


showin r 


of these 
uary the 
drawer 
where th« 
n June 17 
the dates for 
n Tex 
over the nati ol 
the countn And th 
have the 4th of Jul 
It is a simple m 
me to pull out th 
put them on the 
chine, run thi 
mail out th 

That was t f th manner 
in which Hunt Wil 


his whole offic ie housekeeping 


hanized 


was perfect Ch 
evervthing and 
Che r€ 


seen 


wasn’t 
invwher 
ness was succe l 
About three ve 
Wilev retired and 


which is now operating 


C ; Hunter 
sold his busines 
is. th 
toga Company, In till turning out 
the toy cannons invented by the late 
William Suddards Franklin, designed 
ind developed into a successful manu 
duct by James Hunter 
Both of those men at one time 
Lehigh profess were great 


Cones 


factured pri 
Wil 
VCIC 


teachers and outstanding in other re 


his own sphere 


G. F. N 


spects ilso. each in 
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ABSTRACTS 


New NEMA Standards 


Abstracted from a paper “New NEMA 
Standards For D-c Motors and Gener- 
ators”, by J. F. Davis, Member AIEE, 
General Electric Co., Erie, Pa.; presented 
at AIEE Fall General Meeting, Oct. 3-7, 
1955, Chicago, Ill. 

A complete revamping of NEMA 
standards pertaining to d-c motors and 
generators has been made to bring 
these standards in line with the mod- 
ern usage of these machines. The new 
“Suggested Standards for Future De- 
sign” should enable manufacturers of 
industrial d-c motors and generators to 
make smaller, lighter, and faster-re- 
sponding machines with a much 
higher degree of standardization than 
under the previous standards. This 
paper describes the new standards for 
integral-horsepower motors up to 200 
hp and generators up to 150 kw, given 
in NEMA Standards Publication No 
MG1-1955, and tells how and. wh 
they were developed. 

As a typical example of survevs 
made recently, one by the General 
Electric Co. showed that on all re 
cent applications of general purpos 
d-c motors, ipproximateh 90 per cent 
were used on adjustable-voltage sys 
tems. Very few plants which still 
have a constant-voltage d-c bus are 
extending these systems or installing 
new ones. Of the motors used on 
constant-potential systems, approxi 
mately 80 per cent were . adjustable 
speed motors and 20 per cent were 
constant speed motors. Therefore, less 
than 5 per cent of the recently pur 
chased general-purpose d-c motors ran 
at a single speed. A large proportion 
of the adjustable-voltage drives had 
only one motor operating off the gen- 
erator which powered it. 

For industrial d-c motors, a ncw 
definition has been adopted as a 
NEMA standard which reads: “An in- 
dustrial d-c motor is a d-c dripproof 
motor having a continuous rating and 
designed, listed and offered in stand- 
ard ratings with standard operating 
characteristics and mechanical con- 
struction for use under usual service 
conditions without restriction to a 
particular application or type of ap 
plication.” 

One of the significant features of 

(Continued on page 333) 
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3 New Norgren Air Line Filters 


REDUCE WEAR 
ON AIR-POWERED EQUIPMENT 


New Sizes of Automatic-Drain 


Filters Added to Norgren Line i 
Automatic-drain filters for use with 3⁄4” 

and 1” air lines are now being manufactured 

by Norgren in addition to their present 

models for use with 4", 3$" and 4” air 

lines. Three filter elements are available— 

of 74, 64, and 25 microns. 


Norgren Automatic-Drain Air Line Filters 
filter oil, corrosive moisture, abrasive pipe 
scale, rust and other solids from compressed 
air. A float controlled, pilot operated drain 
mechanism, operating under constant or 
fluctuating line pressures with or without 
air flow, automatically drains collected 
liquids. For trouble-free operation and Series 11,200 
reduced wear, the solids are prevented from - l- , Wi, ^, 0n 
entering the drain mechanism. — 


New Metal Bowl Filter 
for higher temperatures 
and pressures 


A new model replaceable metal bowl 
air line filter has been added to the Norgren 
line. The metal bowl allows the filter to be 
used at temperatures from — 40? to 300? F. 
and at pressures ranging up to 250 psi. 
These filters are designed to create a 
strong centrifugal force that "wrings" a high 
percentage of moisture and oil from the air. 
A baffle traps liquids and solids in the Quiet 
Zone in the bottom of the bowl and prevents 
them from re-entering the air line. Three Series 12,200N 
filter elements are available—of 74, 64, and A *, A" Pipe Sizes 
25 microns. 


New, Better,Low Cost Filter 


Norgren is now manufacturing a new, 
low cost filter for applications where the 
removal of solids from the air is of primary 
importance. The replaceable bowl can easily 
be removed for cleaning or it can quickly be 
replaced if accidently damaged in use. 

The filter part of the unit, a reinforced 
200 mesh Monel wire screen or sintered 
metal filters of 64 and 25 microns, is easily 
removed for cleaning without removing the 
entire unit from the air line. There are no 
moving parts to wear out and the filter 


functions with a minimum of pressure drop. Series 30AD 
l4". 34" Pipe Sizes 


There is a Norgren AIR LINE FILTER for every air line need. 


For complete information about Norgren 
Air Line Filters, phone your nearby 
Norgren Representative listed in your 

—3 d telephone directory—or WRITE FOR NEW 
No. 700 CATALOG. 


3428 So. Elati, Englewood, Colo. 
PRESSURE REGULATORS * AIR LINE FILTERS * LUBRICATORS * AIR CONTROL VALVES 





Road markers by 
Plastic Engineering Inc., Cleveland 2, Ohio 


Ided road marker makes good use of thi 
] Vinyl Elastomeri 


to! h treatr 


of BAKELITE Bran 


of colors is 


These materials are faithful to mold details and 


ivalial 
rovide hi 'h surface gloss 


I 


B/AUCEL 


Vacuum tube bases molded by 
Sylvania Electric Products Company, Warren, Pa. 


mE 


TRADE-MARK 


GREATEST VARIETY, LARGEST RESOURCES 
FOR PLASTICS KEYED TO YOUR NEEDS 


Your product, its sales and profits in great 
am the quality of the mat you specify. 
That's why so many molders and fabricators rely on 
Bakelite pany for their basic requirements. 
At this one source you can select plastics with 
properties best suited to your uct needs, be- 
cause Bakelite Company offers the greatest variety 


of the large volume plastics. 

In addition, Bakelite Company engineers— 
backed by over 45 years of plastics research —offer 
technical advice or assistance whenever you need it. 
If you have a problem in materials selection or proc- 
essing, talk it over with the Bakelite Company sales 
representative nearest you. Or write Dept. JI-145. 





Instrument case molded by — Button Works, Inc., Cell cases molded by — — * Engineering Co., 
Auburn, N. Y., for Welch-Allyn, In Skaneateles Falls, N. Y Providence, R. l. for Sonotc Corp., Elmsford, N. Y 


ments 


C. verly designed iis entire case for diagnostic instru- 
ne-T e I 
sartment 


yided of BAkkerrrE Brand Polyethyl- 
| | ulated alliga- 
In service, 


proof an 


en 


germicia¢ 


Polyethylene provid isky ! 

flexible, even at —70 degrees F. Other advantag 

outstanding dielectric properties, making it an especially the ( n the ve 
transparei found i 11 Plastic pe1 
tion at all stages of th« battery $ manufacture 


ted t 


important extrusion material for wire and cable construction 


f o, 
ill 


BRANOD 


PLASTICS 


PHENOLICS - STYRENES - IMPACT STYRENES 
POLYETHYLENES - VINYLS - POLYESTERS 
EPOXIES 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation 30 East 42nd Street, New York 17, N.'Y. 
In Canada : Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 


The term BAxELITE and the Trefoil Symbol are registered trade-marks of UCC 





If you need mote elbow toom... 


think of your Kaiser A 


You can convert profit-robbing storage space into room 
for production by using your Kaiser Aluminum Distrib- 
utor’s warehouse as your own. 


And look at these other benefits you get! 


By using his well-stocked warehouse, you can reduce 
your overhead through lower insurance and taxes, less 
accounting, less material damage and lower handling 
costs. Because he cuts your aluminum to exact size and 
shape, you can cut down on unnecessary metal-working 


uminum 


equipment and eliminate scrap handling. 

And your Kaiser Aluminum Distributor is geared to 
meet your emergency needs the minute you call! Be- 
cause of his wide experience in the metals field he can 
specify the exact type of aluminum your product re- 
quires. He can suggest methods of using aluminum more 
economically. He can supply you with small quantities 
for experimental work. 

All these services mean more profits for you because 
they lower your costs! 


‘ 


Take advantage of the personalized service offered by your Kaiser Aluminum Distributor. Call him today! ———) 


22? 
55Z 
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ATLANTA, GEORGIA, Emerson 3451 Abstracts continued 
Warehouse Division, Atlantic Steel Co 
BALTIMORE, MARYLAND, Peabody 2-7300 
Hill-Chase Steel Co. of Maryland 
BEAUMONT, TEXAS, Phone 4-2641 nitions to that 2 aneed th 
Standeed Bence & (tie. Ce this definiti n iat it specific 
BOSTON METROPOLITAN AREA dripproot enclosure as compared with 
Hawkridge Bros. Co., Hancock 6-5620 $ ” . ] 
L. E. Zurbach Steel Co., Monument 6-1400 th open enc losure of the genera 
CHICAGO METROPOLITAN AREA purpose motor definition Surveys 
Fullerton Steel & Wire Co., Merrimac 7-2700 n 
Korhumel Steel & Aluminum Co. indicated that at least a dripproof en 
Evanston, Illinois, Ambassador 2-6700 
Miratile Mfg. Company, Hudson 8-2200 
Serves House Trailer Industry only centage of ipplications in order to he ip 
CINCINNATI, OHIO, Wabash 1-4480 1 j } b 
leue Subs Srl Cn idequately protect d-c machines, pa 
CLEVELAND, OHIO ticularlv their commutators, when lo 
Copper & Brass Sales, Inc., Endicott 1-6757 à 
Nottingham Steel & Aluminum Company cated in the aver iwe factory environ 
Phone: Atlantic 1-5100 * 
DALLAS, TEXAS ment 
Delta Metals, Inc., Phone: Logan 7443 S | O was added to 
Earle M. Jorgensen Co., Riverside 1761 lhis new definition wa —— 
DAVENPORT, IOWA, Phone: 3-1895 the standards in preference to modih 
Nichols Wire & Aluminum Co ‘no the "ge | " def 
DETROIT. MICHIGAN ng the "genera purpos: motor ich 
Copper & Brass Sales, Inc., Lorain 7-3380 nition partly because the old definition 
GRAND RAPIDS, MICHIGAN, Empire 1-6681 a 
Copper & Brass Sales, Inc was still applicable to present day a« h POWER 
HONOLULU, T. H., Phone: 5-2541 motors without change, and partly be t e 
Permanente Cement Co 
HOUSTON, TEXAS cause it seemed desirable to infer in 


—— d 
Serie M. Jorgensen Co., Orchard 162) the title that these d-c motors were you nee 


Standard Brass & Mfg. Co., Capitol 5-6531 
INDIANAPOLIS, INDIANA suitable for industrial use but not in 


. 
Hubbell h | -92 J 
TR I thc general purpose sense that is asso in 1/3 ess space... 
1 


losure was required in à high pei 


Í 


F. H. Langsenkamp Company, Imperial 4321 
aoro peo. o. Baltimore 1-7760 ciated w ith squirre | cage induction 
LOS ANGELES, CALIFORNIA motors. D-c motors are applied in in 

Eureka Metals Supply Co., Mutual 7286 1 

Earle M. Jorgensen Co., Lorain 7-1122 dustry for special purposes 

li el - ‘ 

<a, a, T Adone S188 A "Suggested Standard for Future | ES ; 

Hubbell Metals Inc., Phone: 5-2676 Design” has been added to the NEMA a 
MIAMI, FLORIDA, Phone: 84-3165 — 84-2490 120 and CYLI N D E RS | 

e € ( 


Fullerton Meta!s Co standards to rate d-c motors 


MILWAUKEE, WISCONSIN, Evergreen 4-6000 240 v. This reduces the allowance TIE ROD-LESS I 
Korhumel Steel & Aluminum Corp. of Wis 
MINNEAPOLIS, MINNESOTA, Geneva 2661 for line drop to 10 v for the highe: 


Korhumel Steel & Aluminum Co 


NEW ORLEANS, LOUISIANA voltage svstems, which is more than * air and hydraulic 


Orleans Steel Products Co., Inc idequate tor most applications [t was e. meet JIC standards 
Phone: Raymond 2116 
Standard Brass & Mfg. Co., Audubon 1381 decided that it would be better to 
; "e i 
NEW YORK METROPOLITAN AREA change the standard motor voltages O-M's special interlocking mech- 
T. E. Conklin Brass & Copper Co., Inc —— 5 . tr — b lk. d 
A RE dius us rather than the generator voltages for| €ntsm s ^r ic u ^ — 
urdy Company, Inc., Lyndhurst awav r ior z «i7 
Lyndhurst: Phone Webster 9-8100 two reasons. | irst, if id c motor rated away wit He rods "a out =a = 
New York: Phone Chelsea 3-4455 240 v is applied on a 230-volt system, | €8PS - - - saves up to !5 the installation 
> è Ha le - « & d Z yste 9 . . 
Newark: Phone Humboldt 2-5566 PI space required by conventional-type 
OAKLAND, CALIFORNIA it will run slow, but can easily be 
American Brass & Copper Co., Higate 4-2366 L cylinders of the same bore. 
Gilmore Steel & Supply Co., Glencourt 1-1680 speeded up by weakening the field aE 
Earle M. Jorgensen Co., Higate 4-2030 This internal locking feature means 
less maintenance, too. O-M cylinders 
c | are easier to clean, inspect, remove, 
: J . ; |! > poy generators in certain instances and| disassemble and service, with no 
C | ) J | ] must be capable of continuously pro-| alignment problems in re-assembly. 
C AL * ^ ad 


ducing this voltage without over-heat 


Secondly, new generators will have to 
operate in parallel with older 2504 


c 


Available in complete range of sizes 
ing the fields (1!5 to 8" bores), with standard, 2 to 1 
PHILADELPHIA, PENNSYLVANIA he lower voltage of 120 v is stand. | or oversize rods. All steel construction 


Hill-Chase & Company, Inc., Delaware 6-5400 ird for motors only up to 10 hp (as| with bearing bronze. Completely in- 
YLVANIA, Churchill 2- . : 
—— E Chere 25009 most users prefer to go to higher volt-| terchangeable parts. Immediate de- 
PORT ARTHUR, TEXAS, Phone: 5-9377 ie when applying larger ratings); livery on many sizes. 
Standard Brass & Mfg. Co 
PORTLAND, OREGON, Phone: Tuxedo 5201 
Eagle Metals Inc. of Oregon above 10 hp 


SAN FRANCISCO, CALIFORNIA 5 > ^no 
Gilmore Steel & Supply Co., Klondike 2-0511 lhe NEMA standards have recog- FREE CATALOGI 


SEATTLE, WASHINGTON, Phone: Lander 9974 nized in the past two types of d-c mo- 


—— — Phone: 2-9483 tors: constant speed and adjustable MAIL COUPON NOW! 


Standard Brass & Mfg. Co speed The new standard does not 
SPOKANE, WASHINGTON, Keystone 0587 
Eagle Metals Company 
ST. LOUIS, MISSOURI, Phone: Franklin 1-0212 ind adjustable speed, but groups 
Hubbel Motels ine. them all together. The differentiation 
SYRACUSE, NEW YORK, Syracuse 72-6677 
A. R. Purdy Co., Ine previously made was rather artificial 
TULSA, OKLAHOMA, Phone: 85-1511 is the construction of the two types 
Earle M. Jorgensen Co 
WATERBURY, CONNECTICUT was very similar. It was felt that there 
Hawkridge Bros. Co., Plaza 6-8121 was very little demand for constant 


WICHITA, KANSAS, Amburst 7-1208 — 7-1209 : 1 
General Metals, Inc. (Continued on page 336) ! 


240 v is standard for all motor ratings 


ORTMAN-MILLER MACHINE COMPANY 
15 143rd Street, Hammond, Indiana 


O Have representative call 
C Send latest catalog 


classify the ratings as constant speed 


Name Position 
Company 
Address 


City Zone Stote 


qmm —— 
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FORD INSTRUMENT 


solved one design problem by 


CASCADING RESOLVERS 
WITHOUT 
ISOLATION AMPLIFIERS 


To get around a problem that arises in almost every resolver application 
Ford engineers recently designed a computer which, among other 
things, employed a chain of cascaded resolvers to solve complex trig- 
onometric equations, without the use of isolation amplifiers. They 


solved such an equation as: 


A sin a cos c + A cos a sin b sin c + B cos b sin c 


This was successfully done, without use of vacuum tubes or amplifiers 
in this circuit: 







A sina sinc - 


À cos a sin b cosc + B cosb cosc 










+ A cos o sin b sin c -- B cos b sin c 


A cos a sin b 
B cos b 


In view of the widespread use of resolvers to generate sine and 
cosine functions in modern electro-mechanical analogue computers, it 
is of great practical significance. Resolvers produced by the Ford Instru- 
ment Company have now reached such a high degree of precision, that 
it is possible to obtain, from an unloaded resolver (which accommodates 
a single angular quantity only), an accuracy to within less than one 
tenth of one percent. But most computing circuits call for the use of 
several resolvers, and once an ordinary resolver is loaded by another 
resolver, no matter how high its precision, the overall accuracy of the 
resolver cascade is seriously affected. 

The conventional method of avoiding this difficulty is to use an isola- 
tion amplifier for each resolver, so that the resolver continues to operate 
under no-load conditions regardless of the size of the cascade. The 
importance of cascading without amplifiers is readily appreciated if we 
realize that the isolation amplifier usually increases the cost of the equip- 
ment, more than doubles the size and generates many times more heat 
that must be dissipated to prevent breakdown of the components. Fur- 
thermore, the use of vacuum-tube amplifiers always raises the problem 
of tube ruggedness and reliability, and requires an additional source 
of d-c plate voltage. 

Have you problems which the engineers at Ford might solve by 
designing and manufacturing computers, controls or their elements? 


Write for further information. 
(e 85 
^ FORD INSTRUMENT COMPANY 

| 


Division of Sperry Rand Corporation 
— 31-10 Thomson Ave., Long Island City 1, N. Y. 





Ford’s capabilities are among 
the finest in the country 





















One of the Ford laboratories where a 
particular design project has called for 
careful study of resolvers and resolver 
cascading. Two of the engineers assigned 
to this project are here checking results, 


From this work will come one of the 
new, highly classified weapon systems 
for the armed forces. 





For accuracy and reliability—both vi- 
tally necessary in military instruments— 
experienced machinists must work to fine 
precision—in the order of .0005 of an 
inch. Here in one section of the shops 
of Ford Instrument Company, men are 


milling parts for an airborne computer. 





During the past year Ford Instrument 
Company has been busy working on 
many contracts for the U. S. Air Force 
and the U. S. Navy Bureau of Aeronau- 
tics, designing and manufacturing com- 
plex computers, controls and their 
components. For over forty years, Ford 
Instrument Company has devoted most 
of its efforts in working for the govern- 
ment to the many problems of weapon 
controls, 
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Dimensions apply to no-stroke assemblies. Pipe thread is American (National) “Dryseal.” Dimensions for cushioned and noncushioned 
are identical. All dimensions are given in inches. *Use bolts 1/16 smaller than "KK" (mounting holes]. 


Broad selection of mountings and r ee ee oe -— 
mounting combinations. Pressures up LOGANSPORT MACHINE CO.. INC. 


to 150 psi air; up to 500 psi oi 1 $12 CENTER AYENUE, LOGANSPORT, INDIANA 

PLEASE SEND COPY OF CATALOG: 

O 100-1 AIR CYLINDERS [] 200-1 HYD. POWER UNITS 

[] 100-2 MILL-TYPE AIR CYLINDERS ] 200-2 ROTOCAST HYD 

O 100-3 AIR-DRAULIC CYLINDERS CYLINDERS 

(3 100-4 AIR VALVES C] 200-3 750 SERIES HYD. 

CJ 100-5 LOGANSQUARE CYLINDERS 
CYLINDERS (] 200-4 HYD. VALVES 

Ome eo ( 200-5 FITTINGS 

() 51! PRESSES ] 70-1 CHUCKS 

O FACTS OF LIFE (] ABC BOOKLET 


C 62 SURE-FLOW PUMPS C CIRCUIT RIDER 


TO: 
NAME = 


FREE CATALOGS ON REQUEST 


YOUR DEPENDABLE 
SINGLE SOURCE FOR ALL YOUR 
AIR AND HYDRAULIC EQUIPMENT 


OJON 


MEMBER: Nati. Mach. Tool Builders’ 
Assn., Natl. Fluid Power Assn. 


PROPERLY DESIGNED — PROPERLY EQUIPPED 


COMPANY . 


ADDRESS 


) 4 » C * I os 
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DRIVE IT WITH A NEG'ATOR" 
constant-force spring 


Ideal for use as a powerful, constant 
torque motor is the NEG'ATOR Spring 
the revolutionary constant -forc« 
spring component which is giving 
design engineers new ideas 

They're using the NEG'ATOR Spring 
as a motor in two ways. A light 
torque motor is made by winding 
the NEG'ATOR Spring around two 
drums of unequal size. The tendency 
of the material to recur] to its preset 
curvature around the smaller drum 
imparts a constant output torque to 
the shaft of the larger (output) drum 
A more powerful and efficient motor 
is made as shown above—by reverse 
bending the free end around the 
output drum. 


Think of how products can be im 
proved, problems solved with a long- 
running, constant-torque motor. An 
iircraft designer with a critical 
counterbalance problem found out 
So did a manufacturer of self 
retrieving, 50-foot, steel tapes a 
motion picture camera maker .an 
engineer who developed a new pre- 
cision mechanical computor many 
others with drive unit, long deflec- 
tion, and counterbalancing design 
problems 

And, so will you when you get the 
full story. Ask us for a copy of 
Bulletin 310N, “The Story of the 
NEG'ATOR Spring." We'll send it im- 
mediately without cost. 


neg’ator 


constant-force spring 


HUNTER SPRING COMPANY 


5 Spring Street, Lansdale, Pennsylvania 


near Philadelphia 


SPRINGS * STAMPINGS * TEST APPARATUS 
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Abstracts continued 


lishing the new table of standard d« 
generator ratings. The old tables had 
listed standard kilowatt ratings of 3, 
1 46 & 3 5, 7s 0 15, 0 2 90 
40. 50. 60. 75. 100. 125. 150 and 
200 kw. These are the same numbers 
as used in the motor horsepower ta 
bles, and had been arbitrarilv chosen as 
a reasonable series without considera 
tion of their most popular modem 
usage. This is, according to the sur 
veys, supplying power for adjustable 
voltage, d-c motor drives, usually a 
single motor. With this idea in mind, 
the power necessary to supply th 
standard d-c motor ratings was calcu 
lated, using typical values of motor 
efficiency. Also, the output available 
from standard a-c motors using typical 
generator efficiencies was calculated 
Ihe values chosen were a compro 
mise between the theoretical values 
obtained by these two methods, and 
which fortunately satisfy both condi 
tions quite well. The 1.15 service 
factor of both the a-c motor and th« 
d-c generator can take care of am 
of the small mismatches 

Ihe standard speed rating 
old standards included all the 50 
60-cps synchronous speeds down to 
75 rpm and most of the induction 
motor full-load speeds, for a total of 
825 ratings to cover the range of 3 
to 150 kw. Many of the lower speed 
ratings were seldom used. It was felt 
that the listing of separate ratings for 
synchronous and induction motor 
drives was unnecessary, since in these 
sizes most d-c generators will be driven 
by induction motors. If a user drives 
them instead with a synchronous 
motor, he will be able to get slightly 
higher voltage, but there is no dis 
idvantage from such operation. 

[he tables of standard motor-gen- 
erator set ratings in Part 13 of the 
NEMA standards have been revised 
in accordance with the change in d« 
generator ratings. 

Class B insulation is established in 
the new standards, with a temperature 
rise of 60C for the industrial (drip 
proof) motors and generators The 
previous NEMA standards had long 
recognized Class B as one of the ac 
ceptable groups of insulating materials 
and had shown the usual temperature 
rise values to be used with it the same 
as ASA, AIEE and other standards 
‘These temperature values of 70 C for 
open machines and 75 C for totally 


(Continued on page 340) 
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‘*‘Pressed-in’’ 


N 
oS SEALS 


for economy, quick installation and life- 
long performance in all types of service 


+» Small shafts to 34 in. 


kerosene 


Synthetic Rubber Bellows 


yd water, oil, gasoline, 


Services: hot or ct aeter pim 


i i tos 
and other liquids non-injurious 


: 0 50 ps. 
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> 
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and metal parts to prevent contact 


encloses spring 


with medium being sealed. 


TYPE 6-A 


Synthetic Rubber Bellows * Interchangeable with Type 11-A 
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sa nthetic rubber. 


other liquids non-inju 
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tion to * 300^F | | 
n Data: Similar to Type 11-A Does no 
à operation at high rpm. 
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Constructi 

£ xmitting 
„ontact shaft, pert : 
Q be used for several sh 


m able in stainless 


é avail 
Spring and metal parts avai 


steel or bronze. 


Engineered for the particular application 


corrosives 


Sealing Members Made of Teflon* * 


Services: all chemicals, solvents, oils, 
ases t or cold. 
and gases, ho E 
P res: to 150 ps! Balanced constructio 
ressures: f 


750 psi. : 
1 y +500 

atures: —120 F. to 
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. Packaged unit. 
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Construction Dat 
metallurgical specifica 


application Chemically-inert Te 


osely s X sleeve O etaine and 18 
l l fit inr $ f ainer 
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* yasher. 
ine-mated to carbon sealing wa 


mach 


Contact “John Crane” for the particular seal best suited 
to your application. Request bulletin giving full informa- 
tion on “John Crane's" complete line of mechanical seals. 


Crane Packing Co., 6445 Oakton St., Morton Grove, Ill., 


(Chicago Suburb). 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


*Du Pont trademark 





B maintains a complete gear facility. 
Vard designs and fdbricates gears and 
gear assemblies to aircraft quality 

standards in custom or production 


quantities. 


Rotary Actuator 
developed by Vard 
Employs a 6 stage 


Alternator — Generator 
drive gear box 
manufactured by Vard 

d — Rated at 100 hp at 
4000 rpm. 


planetary gear system 
to obtain a reduction 


of 15,200 to 1. 


* Planetary 
Gear Sets 


*9*99999*999999999949999900990990999999909999299999999999209999999999929*9*9*9 


* Constant 
Acceleration 
Gears 


* Zerol Bevel Gear 


Gear Train unit which Double Enveloping Worm 


employs a worm gear Gear Box which utilizes a 


and mitre bevel geors worm that is ground after 


the hardening process (Rc 60 


resulting in zero backlash 


* Mardened and 
Ground Double 
Enveloping 
Worms and 
Worm Gears 
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Write for Vard Hardened and Ground Double 


Enveloping Worm and Worm Gear brochure 


Bulletin 1002. Also available is the Vard 
Custom Products brochure Bulletin +1003 
Resident Sales Engineers 


New York City * Dayton, Ohio 


Seattle, Washington * Wichita, Kansas 


2981 East Colorado Street 
Pasadena 8, California 
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ARD--FIRST IN MECHANICAL ACTUATION 


FLAP DRIVE 
MECHANISMS 


The facilities of the Vard company se ^1 - B c^ menm me 
are geared to the quality 

requirements dictated by 

aircraft standards 


Production 


S 


ground ballscrews 

are manufactured with 

equipment and methods developed 

by Vard specifically for * D um 


— ——— E "1 P `s.. e LANDING GEAR 
close tolerance airborne applications. i ACTUATORS 


DA 


Vard engineers will analyze your 

ballscrew requirements to determine the advisability 
of single or multiple ball circuits. Either of 

these options may utilize all load balls or alternate load 
and spacer balls. 

You may be sure that the combination 

indicated by our analysis will best 

meet your needs and will be produced 

by the finest facilities available. 
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It is possible that one 

or more of the many types 

of ballscrews now in production 
at Vard can satisfy your 
immediate needs. 


RESIDENT SALES ENGINEERS: 
New York City 
Dayton, Ohio 
Seattle, Washington 
Wichita, kansas 


St Pi 


oad be See OO I A lla Pa Ls 


~e — 


n J -— 225 m 


VARD 


2981 East Colorado Street 
Pasadena 8, California 


ATTITI 
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HOW DOES GARRETT | 
GIVE SUCH SERVICE? 


What 
Garrett 


others may call impossible 


comes through as routine 





service. It seems as though they 
treat each order as the only one in 
their three plants. Everybody pitches 
in for service with the customer in 


mind. 


If it is a stock item such as lock 
washers, flat washers, spring wash 
ers or hose clamps the order is usu- 
ally on the way the same day. If it 
is stampings or assemblies Garrett 
engineers, production men and die | 
makers team up to make their high 
speed automatic equipment really 
hum ... and your order is in your 
hands in half the time. 


Want to be surprised by real serv- 
ice you can't beat? Next time send 
your order to Garrett for... 


LOCK WASHERS 
FLAT WASHERS 
HOSE CLAMPS 
SPRING WASHERS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., inc. 
Philadelphia 34, Pa. 


| 


| 


OF PHILADELPHIA 


Abstracts continued 
enclosed machines did not provide for 
any service factor. The definition of a 
general-purpose motor describes it as 
Class A insulated with a 40 C tem 
perature rise. Thus, this new step 
represents a sharp break with tradition 
for this type of equipment and a diver 
gence from the present practice of the 
sister line of general-purpose a-c induc- 
tion motors. 

Class B insulation together with a 
higher temperature rise results in a 
smaller machine. This means that less 
space need be provided for a given 
rating, that the machine will weigh 
less, the inertia of the armature will 
be less, and the response faster. 

Considerable development work has 
been done recently on Class B mate 
rials which encouraged the D-C Motor 
and Generator Subcommittee to 
choose this class. Of particular inter- 
est is the development of wire enamels 
capable of operating at Class B tem 
peratures. This holds much promise 
of further reducing the size of ma 
chines below that required with glass 
or asbestos-covered wire 

NEMA 


signments for most a-c induction mo 


standards have frame as 


tor ratings. Previously there were also 
frame assignments for d-c motors for 
the smaller frame sizes; however, it was 
felt that there was very little need for 
such standardization and, therefore, 
no frame assignments for the new 
ratings are contemplated. 

As a result of the changes in rating 
methods and the higher temperature 
rise, certain revisions in the standards 
pertaining to performance character 
These have not 
been completed but do not appear to 
be seriously different from the old 

There will be a larger 
change in the full-load speed of motors 
and voltage of generators 


istics are being made 


standards 


during the 


warming-up period 


Development of a 

Wire Contact Relay 

Abstracted from “Development of a Wire 
Contact Relay”, by R. E. Markle, Associ- 
ate Member AIEE, Associate Engineer, In- 
ternational Business Machines Corp., En- 
dicott, N. Y.; presented at the AIEE Fall 
General Meeting, Oct. 3-7, 1955, Chicago, 
Ill. 

The card capacity and life of account- 
ing machines established the required 
relay switching speeds, as well as the 


(Continued on page 341) 


PERFECTION 


WORM GEAR 


SPEED REDUCERS 


available in 


COMPLETE SERIES 


Don't go hunting around for Speed 
Reducers. Your nearest distributor 
has a complete series of Perfection 
Speed Reducers with ratios ranging 
from 5 to 1 to 60 to 1. Furnished 
with worm on top or bottom as 


desired. 


Shafts are mounted in Timken 
anti-friction roller bearings. 
Threads are precision ground and 
accurately mated with worm gear. 
Heavy rigid cast iron housings . . . 
integral worm and shaft. The close 
limits to which all parts are held, 
assure maximum load carrying 
capacity, and long trouble free 
service. 


Write for free 8 page Bulletin 
No. R-20 listing the complete 
Perfection Series. 


AMERICAN STOCK GEAR DIVISION 


Perfection Gear Company * Harvey, Ill., U.S.A 
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Abstracts ; continued 


desired number of operations. An 


operating time of 4 to 6 millisec, and 


| release time of 4 millisec is re 


quired for this application, while a | 
life of 100 to 200 hundred million | 


operations without adjustments is 
necessary. In addition, the relay must 


be compact and operate on low cur- | 


rent because of the large number of 
rclavs used in a machine. A pluggabk 
construction with a combination of 
+, 6, or 12 contacts provides efficient 
manufacturing and ease of service of 
both the relay and the machine, with 
1 corresponding overall reduction in 
costs 

Initial studies indicated that these 
objectives would be most readily met 
by the wire spring type of relay. The 
wires form a mucro-contact construc- 
tion (less than 10 g force) which is 
inherently simple and inexpensive, and 
produces relatively high contact pres- 
sure with a small force. Furthermore, 
the small mass of the wire contacts 
results in very little bounce at high 


closing speeds. It was found that a 


wire of the eutectic silver-copper al 
loy would give both the desirable 


mechanical and electrical properties. | 


double wires are used to increase con- 
tact reliability. To fulfill the “no ad 
justment" requirement, the relay is 
designed with sufficient wire flex to 
compensate for wear and provide ade 
quate contact force even after several 
hundred million operations. The wires 
can be easily removed and replaced 

Ihe wires are actuated by an insu 
lating plastic bracket attached to the 
armature. Wear of the bracket was 
at first a serious problem because of 
the constant flexing and sliding of 
the wires. A non-pigmented urea 
formaldehyde resin was eventually 
found to give the necessary wear re 
sistance. 

The original production model, Fig. 


l, was designed with a C-shaped | 
molded phenolic-formaldehyde frame | 
to enclose and protect the contacts | 
and minimize the number of parts | 
needed. The fixed contacts of the | 


same eutectic silver-copper alloy are 
molded into the frame with their ends 
protruding to make contact with the 


receptacle. A guide stud is provided | 
to aid in installing, and prevent dam- | 
age to either receptable or contacts. | 


The wire contacts are held in posi 
tion in the relay and forced against 


the normally-closed contacts by the | 


(Continued on page 344) 
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On the New 


Emsco A-800 
Drilling Rig 


Thermoid 
in the 
Clutch 


ye ee 
i 


.. and on the 


brake drums, too ! 


Leading manufacturers find it pays to specify 
Thermoid Friction Materials. The EMSCO A-800, one 
of the most advanced drilling rigs in the oil industry, 
has Thermoid Clutch Facings, custom engineered 
for smooth, positive engagement and minimum 
wear. The Brake Linings are Thermoid, too, for 
extra safety, longer life. 


Thermoid can supply you a wide variety of high 
quality friction materials for all applications—and 
you get the added benefit of personalized engineering 
service, on orders large or small. 


Look to Thermoid, too, for Fan Belts, FHP Belts, Flat 
Belting, and Hose of any type—to your specifications. 


Thermoid Company 
Industrial Friction Materials Division 


i —* 





Leading 
Power 
Plants 

Buy 
Safety 


with 


SSNNVZZZT: 


SOLA-FLEX EXPANSION JOINTS handle the 
movement of this big tank and pipe- 
line at one of the Southwest's newest 
and finest power plants. The 24-inch 
joint takes axial and lateral offset 
movement due to changes in pressure, 


or temperature or to tank shifting. 
Valve operation is improved, and pipe 
and tank installations are protected 
from stresses absorbed by the joint. 


Bellows 


Sola-Flex stainless steel bellows with 
built-in stress rings need no external 
harness or "strait jacket" The Sola-Flex 
line meets every piping problem — con- 
voluted pressure, 
U-span for medium and high pressure 


service —in standard pipe sizes and in 
rectangular shapes also. Send for Sola- 
Flex catalogs. Address Solar Aircraft 
Co., Dept. B-108, San Diego 12, Calif. 


for vacuum or low 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS - GAS TURBINES - BELLOWS - CONTROLS - HIGH TEMPERATURE COATINGS - AIRCRAFT COMPONENTS 
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Once the manufacturer of this electronic drawer slide machined the 

sé , three parts from solid bar stock. Now, he uses three custom designed 
Here S why We use MER Extrusions supplied by Harvey Aluminum. They require 
no machining and need only cutting to length and drilling before final 
Harvey Aluminum extrusions assembly. Production time, scrap loss, handling and over-all costs 
were all sharply reduced . . . and the product is better, in the bargain. 

Countless other designs have been simplified and made more profit- 


in our industrial s/ides" able by Harvey Aluminum Extrusions. Learn how they 


can help your own product; send today for our brochure, 


“Aluminum Extrusions,” —— ⸗ 


Harvey is a leading independent producer of aluminum extrusions in all alloys and 
all sizes, special extrusions, press forgings, hollow sections, structurals, rod and bar, j 
forging stock, pipe, tube, impact extrusions, aluminum screw machine products and "P 
related products. Also similar products in alloy steel and titanium on application. 


Making the most of aluminum HARVEY ALUMINUM SALES, INC. 


TORRANCE, CALIFORNIA 
ae for everyone Branches in principal cities 
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Show «4 
your 
blueprint 


ON ANY 
@ industrial part 


@ consumer item 


Gering will show you 


AN 


EXTRUSION 


* flexible and rigid plastic 


e all sizes, shapes, profiles 


The most complete extrusions plant in 
the world—equipped with 2" to 10" 


extruders, with dies and take-off 
equipment to serve ANY need, stock or 
special—PLUS our helpful engineering 
and design staff to help solve any 


blueprint problem. All this backed 


by our extensive all-over activitied in the 
Thermoplastics field. Quality, small 
or large quantity, quick delivery. 


alystyrene + Cellulose Acetate + Vinyl 
*7 Cellulose . BSutyrate (TENITE 11) 


uded Products Division 


ERING 


PRODUCTS : INC. 


KENILWORTH, N. J 
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f LUUD 
Armature in TY J 


de-energized 


"Spring with 
inertio domper 4 
per’ metal rods 


action of the common inserts, and 
the wire holder can be adjusted to 
alter the contact force The necessary 


5 


tained with an 0.016 in. dia wire of 
100,000 psi tensile strength 


lo permit fast release, an 0.004 in 


5 to 8 g force per set of wires is ob 


armature-to-core air gap is provided 


and in addition, a non-magnetic sepa 
rator of 0.003 in. thick stainless steel 


is welded on the magnet yoke at the 
free end of the armature. 


After a few years of experience with 
the original production model, fur 
ther refinements were incorporated in 
the design of the present production 


relay. These changes resulted in a 


400 per cent increase in relay life, 
and a 40 per cent reduction in manu 
facturing costs. 

The present production relay is il 
lustrated in Fig. 2. To increase sta 
bility of relay operating characteristics 
and reduce the air gap tolerances, the 
irmature hinge was converted from a 
pin-type pivot to a knife-edge design 
l'he use of the knife-edge pivot makes 
it possible to maintain close tolerances 
on the armature-to-core air gap dur 
ing manufacturing, and the increase 
in bearing surface reduces wear and 
the subsequent change in release time. 

Also, the damping system was modi 
fed to prevent armature rebound, 
which is the primary cause of contact 
bounce. Since armature rebound dur 
ing operation caused no contact 
bounce, it was possible to replace the 
inertia damper with a soft vinyl stop 
under the wire bracket. This damping 
svstem reduced relay manufacturing 


(Continued on page 345) 
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Abstracts continued 


Armoture in 
ener iz ed 


Tn ronsfer inserts 
Domper Adjustment screw 


costs and provided a more stable 
damper 

In order to eliminate the adhesion 
of the wire bracket to the vinyl damper 


caused by the plasticizer at tempera 


tures above 55 C, the damper is 


made of synthetic elastomer, Buna N. 

Ihe final important modification 
was in the construction of the wire 
bracket. This part is now molded 


directly on the armature, replacing a 


comparatively elaborate riveted assem 
bly. In order to prevent splitting and 
reduce warping, the bracket is molded 
in sections, each section containing 
a mechanical anchor for molding and 


operating two pairs of contact wires. 


The relay is made with double 
throw contacts of four, six or twelve 
poles. A variety of coils are used with 
as many as three coils on one relay. 


Ihe release time is less than 4 ms 
Normal machine voltage is about 
+4 \ 

The contacts will carry 10 amp 
steady state current without serious 
heating, and may be used for short 
pulses as high as 40 amp. Too high 
a current produces failure by causing 
the springs to anneal and burn out. 
When contacts are used only for car 
rying current within these limits, relay 
life is a function of mechanical wear. 
After 100 to 200 million operations, 
wear of the contacts, the wire brackets, 
the common inserts, and the wire 
holder cause a sufficient loss of contact 
force to result in unreliable operation. 
However, when contacts are used to 
make or interrupt current, relay life 
will be seriously affected because of 


(Continued on page 348) 
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MAY 


CEROTOR is noted for its precision-buiit 


line of standard design pump models, but unheralded, 
GEROTOR engineers are solving problems at the 
request of customers who have special design needs. 


The precision manufacturing know-how of the 
GEROTOR organization is available when you have a 
special design problem. Whether this involves speed, 
capacity, limited space, mounting, weight or adaption 
to some peculiar operating condition, a specially designed 
GEROTOR HYDRAULIC PUMP may solve your 
problem. 

Due to modern facilities, GEROTOR can produce spe- 
cial design pumps in quantities on an economical basis. 
Whatever your hydraulic pump design problem 
bring it to GEROTOR. 


FREE literature available . . . write: 


GEROGTOR 


CORPORATION 


1511 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 


Hydraulic Variable 
Pumps peed 
Hydraulic 





doing unusual jobs unusually well 


for 20 years 


Rubatex gives air, dust and moisture a technical 
Layers of Rubatex assure tight effective seal between metal shut out as an effective non-corrosive seal around 
pylon and metal wing surface of CHANCE VOUGHT'S door and glass of new U. S. GAUGE PRESSURE 
F7U-3 CUTLASS. Also valuable for streamlining purposes PILOT. Dribak adhesive on smooth surface of 
and cushions the two metals when pylon is attached to Rubatex makes application easy and sure. 
wing of jet fighter 


better performance cheaper 


M ai 1 Nitrogen plus natural resiliency of rubber 

i WIN team up in Rubatex to recover quicker than 

| T et other soft rubber materials after being com- 

C - pressed and to keep coming back for a 

longer time. | nique closed cellular structure 

shuts out oxygen, heat, cold, moisture and 

dirt even at cut edges—eliminates expense 

for special coating or molded-on skin. No 

restriction as to shape or size. Can be die 

cut or stripped. Fasily cemented to other 

materials. Available in soft. medium and 

firm grades in varying densities and thick- 

Non-porous Rubatex gasketing is the perfect ness. Write and let us tell you how you can 

sealing agent for Expando-Mount installer get better gasketing, sealing and cushioning 

{accordion pleated-like door which slides out to performance cheaper with Rubatex. 

fit window openings) on MITCHELL ROOM AIR 
CONDITIONERS. Insures complete, durable, air 
tight, water-tight, dust-tight installation for life 


also manufacturers of 

Rubotex Closed Cellular Vinyl 

Rubatex Insulation Hardboard 

Rubatex-Crepe 

Rubatex Softee-Crepe 

Rubatex Vinyl Foam Er 
Rubatex Plastic Seine Floats 


GREAT AMERICAN INDUSTRIES, INC. 
RUBATEX DIVISION, Bedford, Virginia 


of air conditioner 
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youll Sharpen Your Pencil 
the “WALES-WAY” 


Competition gets a bit rough on big production jobs... particularly when 
the bid calls for an extra sharp pencil. Some of the big shops, with their 


modern equipment, plenty of space, ample resources, make it tough for 
the small shop... UNLESS... 

















THE WALES FABRICATOR 
Yes, there IS an answer to the problem. Give some careful attention to 
the WALES FABRICATOR ... one of the speediest, and most accu- 


rate machines ever produced for fast PUNCHING and NOTCHING, 
for NIBBLING and for every day competitive work. 





THE WALES POSITIVE DUPLICATOR 
Used with the WALES FABRICATOR, this equipment accurately 
duplicates holes quickly, easily and without costly dies, plates, * 

attachments and set-up time. Put your Templet in the DUPLICATOR. Put your 
production piece in the WALES FABRICATOR. Press LOCATOR-PIN of DUPLI- 
CATOR gently and a microswitch activates the FABRICATOR. Another ‘WALES-WAY’ 


z^ for extra profits. 







— — 


— 





WALES HOLE PUNCHING UNITS 


These Units are self-contained, permitting unlimited patterns without 
custom built ‘fixed’ dies for each new pattern. Run one pattern, the 
same Units may be used with other patterns, over and over again. 
No dead storage of set-ups. No heavy investment in tooling equipment. 
Turn out MORE WORK. Bench assembly . . . reduces press down time. These are 
but a few of the machines, tools and equipment in the ‘WALES-WAY ’ to bring your 
shop a step ahead of any competition. 



















FREE ENGINEERING ANALYSIS 


The WALES Engineering staff will be happy to bring the complete 
story to your shop. They’ll survey your work and show you how to 
save money and make more profit. No obligation, of course. 





Send for BULLETIN No. 14, 


These FOLDERS contain interesting 
information, descriptions and exam 


ples of work done the WALES-WAY' 









— 





WALE CORPORATION 


",.the Wales-Way is the PLUS-PROFIT way" 
E PAYNE AVE. — North Tonawanda, N.Y. 


WALES- STRIPPIT La CANADA LTD., HAMILTON, ONT. 


— 


CUSTOM BUILT 


TO YOUR SPECIFICATIONS 


indiv 


n. 


STANDARD MODELS 


IN A COMPLETE LINE 


to fit your machine or 


idual pumping units. 


VIKING HAS THEM 


Here's how to make sure you have 


from 2 to 1050 gallons per minute. 


the right pump for each job. Let 


Viking engineers help you choose 


With 750 


catalogued 


available, Vikin 


can fit your need. For 
Capacities range 


models 
PLUS thousands of special models 


Whether you want to pump a 
light, highly-volatile liquid or a 
heavy, semi-solid type, Vikings will 
g give you smooth, positive action 
more information, 
catalog 56Sx today. 


write for 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. 


In Canada, it's "ROTO-KING" pumps 


See our catalog in Sweets 


A. W. HAYDON »tcisI 


SERIES MOTOR insures performance of America's perimeter defenses. 


5600 Series 
GOVERNED 
D. C. MOTOR 


MILLIAMPERES 


revu PM. s ETT Z^ 


—— RS " až 
0N GOVERNED 5600 


N M 


TORQUE — OZ —iN 
AT 





SPECIFICATIONS 
. Voltage range nominal 
20% at 68°F 
. Ambient temp. range minus 
65°F to plus 165°F 
. Vibration 5-55 cycles per 
sec. with 10g max. accel. 
. Tolerance on escapement 
rate 
(a) + 0.1% 
dition 1 
(b) + 0.3% 
dition 2 
(c) + 0.5% 
dition 3 
per MIL-E-5272A, 
1 (50g for 11ms) 


under con 


under con 


(General 
Catalog 
Sent on 
Request) 


under con 


Shock 
Proc 


348 


VOLTS OC 


Rated 30 oz.-in. full load torque at 1 RPM. Torque is 
limited by materials used in gear train to 20 oz.-in. 
intermittent or 5 oz.-in. 
Special gear trains are available. 

Output speeds from 900 RPM down to 1 revolution in 
2 hours can be provided. 

WHEN TIMING POSES A PROBLEM CONSULT .... 


continuous duty at 1 RPM, 


“A.W-MAYDON 


COMPANY 


|l NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


Design end Menvlacture ol Electro-Mechonicol Timing Devices 
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the small mass of the wire contacts. 

Relavs have been made for circuits 
in the microampere, millivolt range 
by a change in contact material, and 
a modification in the contact design. 

The inserts or fixed contacts are 
fabricated from a thrulay or special 
raislay construction of a noble alloy 
of gold, silver, and platinum known 
as No. 1 metal. The wires are clad 
with the same material. This use of 
thrulay and cladding makes it possible 
to manufacture the relay with no ad- 
ditional costs except for the small 
amount of precious contact material 
that is used. 


Library Panel 
Speeds Information 

Abstracted from “A Library Panel Speeds 
the Flow of Information,” by Wiliam E. 
Jorgensen, Ch. Librarian, U.S. Navy Elec- 
tronics Laboratory, San Diego, Calif., Of- 
fice of Naval Research Research Reviews, 
Oct. 1955. 

A technical library battles constantly 
with its ever-increasing flood of pub- 
lished information. A system has been 
developed at the library of the U. S. 
Navy Electronics Laboratory in San 
Diego, Calif., which reviews and 
evaluates incoming scientific and tech- 
nical reports, and in the process lines 
up names on a priority list for each 
item. Books and periodicals are not 
included in this system as the infor- 
mation about them is already acces- 
sible through book reviews, abstract 
journals, indexes, etc. 

Members on a literature review 
panel are selected from the civilian 
scientists, engineers and technicians 
in the scientific and technical divi- 
sions. Panel members are appointed 
by their division heads to serve for 
only three months. The time involved 
is negligible, for the weekly sessions 
of the panel last only about an hour 
or an hour and a half. Members feel 
they benefit personally by having such 
convenient access to the whole range 
of report literature hot off the press. 

Ihe panel provides a continuing 
program for evaluating the current 
technical literature in terms of its per 
tinence to laboratory work and for 
insuring the prompt delivery of new 
publications to those persons directly 
It establishes a 
two-way 


mechan 
communication be 


concerned. 
ism for 
and 
technical groups concerning their re 
quirements for published technical in 

(Continued on page 349) 
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formation. It affords panel members 
an opportunity to keep abreast of 
the literature in their fields and to 
report back to their several groups 
on the new developments and con 
cepts appearing in the current litera 
ture. 

The responsibilities of the individ 
ual members of the panel are: to rc 
view the new technical literature for 
the purpose of evaluating its perti 
nence to laboratory work; to indicate 
if applicable the persons to receive 
certain publications; and to report 
back to their own groups new develop 
ments and concepts appearing in the 
publications reviewed. 

Ihe final step in the procedure is 
iccomplished when the library staff 
records the reserve lists for each pub 
lication, and starts them all on their 
circle of short-term loans to those per 
sons indicated by the panel. In the 
meantime all the scientific and tech 
nical personnel in the laboratory ar 
notified of the week’s new library ac 
cessions by means of a mimeographed 
icquisitions list. Others who wish to 
see these publications are added to the 
reserve lists so thev will receive them 
in turn. The added impetus given by 
the panel’s suggestions for routing 
have served to increase considerabh 


rv materials 


Apparatus Noise 
Measurement 
Abstracted from "Apparatus Noise Meas 
urement” by R. J. Wells, General Electric 
Co., Schenectady, N. Y.; presented at the 
AIEE Fall General Meeting, Oct. 3-7, 
1955, Chicago, Ill 
Almost all noise measurement tech- 
niques and test codes, used for 
measuring the noise of electrical 
equipment, are based on the Ameri 
can Standard Test Code for Appara 
tus Noise Measurement, Z24.7-1950, 
which is now being revised, a task 
which will take a vear or two to get 
into print 
[he main tasks set bv the Z24 
W-25 subcommittee working on the 
revision, arc 
l. Procedures for the measurement 
of total radiated acoustic power. 
Procedures for the measurement 
of sound pressure level at specified 
locations 
Consideration of the measure 
ment of impact sounds 
[o date, most of the work of this 
(Continued on page 351) 
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Typical reinforced plastic parts produced 
by Fabricon for the automotive industry 


Laboratory control over new premix compounds 
provides NIFORMITY OF STRENGTH 


in Fabricon-molded reinforced plastic parts ! 


Ever considered the use of reinforced plastic molded parts to improve 
the quality of your product and reduce manufacturing costs, too? If so, 
you'll be doubly interested in this latest development from Fabricon. For as 
pioneers in "gunk molding" of premix compounds, Fabricon chemists and 
process engineers have been well aware of the lack of uniformity commonly 
encountered in many such molded parts. That's why, during the past 5-years, 
they've made it their business to find ways and means of overcoming this 
obvious limitation. By the selection of proper basic materials to meet specific 
application requirements. And, too, by the development of special laboratory 
controlled processing techniques which 
assure consistent quality in the volume 
production of intricate, complex parts. 

As a result, Fabricon's new premix plas- 
tic moldings now possess far greater 
uniformity of strength than heretofore 
thought possible . . . plus a host of other 
desirable properties which highly recom- — Heat Distertiea Temp. BIF. (+) 
mend their use on countless different 


products, yours included! Above values based upon tests conducted 

ii r by independent laboratories in accordance 
Want more detailed information? Just with ASTM methods. Compounds listed 
outline the requirements of your partic- are latest of over 150 grades developed 


ular application and send them in today! end produced by Fabricon. Semple test 
panels gladly furnished upon request. 


FABRICON propucrts 


as 1721 W. Pleasant Street 
River Rouge 18, Michigan 


A Division of "d THE EAGLE-PICHER COMPANY 
pemen 


Reinforced Plastic Molded Products — e — Plastic impregnated and Coated Materials 
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For long life under extreme conditions 


of shock, vibration, corrosion, 


humidity and temperature 


HEAVY-DUTY 


ELECTRICAL 
CONNECTOR 


Intended for use with jacketed cable 
and not requiring ground return through 
mating surfaces, this connector incorpo- 
rates sealing gaskets at all mating joints. 

W-Type Bendix* Connectors also incor- 


porate standard Scinflex resilient inserts 


SCINTILLA DIVISION of 


in established AN contact arrangements. 
Shell components are thick sectioned high- 
grade aluminum for maximum strength. 
All aluminum surfaces are grey anodized 
for protection against corrosion. 


It will pay you to remember that for 


SIDNEY, NEW YORK 


the really tough jobs, where ordinary 
electrical connectors just won't do, be sure 
to specify the W-Type Connector. 

Complete specifications and details on 
re quest. 


* REG. TRADE-MARK 


Gondi 


Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 
FACTORY BRANCH OFFICES : 117 E. Providencia Avenue, Burbank, California e 512 West Avenue, Jenkintown, Pennsylvania « Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan « 5906 North Port Washington 
Road, Milwaukee 17, Wisconsin « American Building, 4 $. Main St., Dayton 2, Ohio 8401 Cedar Springs Road, Dallas 19, Texas « Boeing Field, Seattle 8, Washington « 1701 “K” Street, N. W., Washington 6, D. C. 


e SHEETS e BARS 
e COIL e TUBES 


Matthews Printing Units are easily 
adapted to your production lines for 
continuous ink marking of trade names, 
codes, numbers, or other specified 
identification 

*On-the-line" units mark bars, tubes, 
sheets, and coils as fast as they are 
being fed . . . automatically . . . with 
an ink supply that lasts for hours. 
Hand-held printers are available for 
**off-the-line" marking, or where light- 
weight, portable units are desired. 
Write Matthews today for complete 
information and literature. Include 
details of your product marking prob- 
lem 


JAS. H. MATTHEWS & CO. 


3956 FORBES ST. PITTSBURGH 13, PA. 


BOSTON * CHICAGO L PHILADELPHIA . CLIFTON, N. J 


Light metais design tips 


OYSTER BURNED 


SHELLS TO LIME PRECIPITATED | Mg HYDRATE 


i 
CONVERTED TO Mg CHLORIDE 
BY ADDITION OF 
HYDROCHLORIC ACIO 


FILTERS 


ORIERS 


ELECTROLYTIC CELLS 
CHLORINE GAS 
RETURNED TO PROCESS 
AS HYDROCHLORIC ACID 


MAGNESIUM 
INGOTS 


How magnesium is produced from seo water 


Inexhaustible source makes 
magnesium ideal metal 


Magnesium, the metal made from sea water, is immune to 
the supply shortages which industry frequently experiences 
with other structural materials. If all the magnesium in the 
sea were to be extracted today it would cover the earth's land 
area to a depth of six feet. In one square mile of sea water 
there is 11,500,000,000 pounds of magnesium—more than 30 
times the amount used in the peak war year of 1943. 

In addition, dolomite and magnesite deposits, a source of 
magnesium quite as good as sea water, are to be found prac- 
tically anywhere on the earth’s surface. 

When you design your parts or products for construction 
of magnesium you won’t have to switch to another metal in 
the future because of changing import conditions or other 
economic, political or geological considerations, 

Write for our Magnesium Design Handbook, 


MAGNESIUM COMPANY oF america magcoa 
UGHT METALS FABRICATION DIVISION « EAST CHICAGO 27, IND " 


Product Engineering — January, 1950 





Abstracts continued 


group has been with the measurement 
of total acoustic power. Only objec 
tive measurements are being standard 
ized, though subjective criteria ar 
being studied by other exploratory 
groups. Also, a separate explorator 
group is studying the problem of 
noise measurements which are ham 
pered by the presence of high velocity 
airstreams. 

Most test codes have been con 
cerned only with the measurement of 
sound pressure levels at specified loca 
tions. Such data are usually inade 
quate and seldom offer a fair means 
of comparison of the noise of different 
types of machines. Slight modifica 
tions in a machine may change the 
sound pressure level at one point by 
several decibels without appreciably 
affecting the total radiated power. A 
sound power specification is a much 
more fundamental quantity than a 
sound pressure level. At distances 
somewhat removed from a machine, 
the sound level in a given room i 
almost solely dependent on the sound 
power output. Also, once the sound 
power is known, it is possible to com 
pute the sound pressure level—within 
engineering accuracy—at any specified 
location in a given enclosure. 

‘There are several methods of sound 
power measurement under considera 
tion. 

l. Free Field Measurements. A 
space integration of the total sound 
power radiated into a free field is 
most basic to sound power measure 
ment. This may be accomplished by 
a point-by-point survey of the sound 
pressure over the surface of a hypo- 
thetical sphere, or hemisphere, sui 
rounding the device under test. The 
radius of such a sphere, and the loca 
tions of the various microphone posi 
tions, are of some importance though 
they are not highly critical since 
the same acoustic power must pass 
through all concentric spheres. In 
general, the radius chosen should 
avoid the near sound field—where re 
active conditions exist—and the mi- 
crophone positions should be spaced 
as uniformly as possible over the sur- 
face of the test sphere. 

Acoustic directivity increases mark 
edly at the higher frequencies. Hence, 
a large number of microphone posi- 
tions may be required to obtain an 
accurate average for the 4800-9600 


(Continued on page 352) 
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F ry Pan's 
HEATER 


what can our phenolics help YOU do better ? 


@ Many a trail leading to manufacturing short cuts and better product service 


is being blazed with Durez phenolics—the basic engineering plastics. One of 
recent note resulted in this fry pan with its electric unit molded right into the 
metal casting during the shell molding operation. Casting the metal in 

shells bonded with Durez resins, this manufacturer 

reduced assembly and machining operations, saved 

on labor costs, and practically eliminated spoilage. 

Then he finished off a superior product with a beau- 

tiful jet-black, heat-resistant handle, legs, and cover 

knob molded of Durez phenolic plastic. 

Durez phenolic resins or molding compounds, or 

both, could help you solve design or production 

problems that no other material can do so well. 

Talk with your molder ... or call on our tech- 

nical field men. 


IF YOU ARE interested in casting by the shell mold process 
ask for our "Guide to Shell Molding". If you are interested in formed plastic parts, 
ask for “ Facts on Phenolics”. 


DUREZ PLASTICS DIVISION 
HOOKER ELECTROCHEMICAL COMPANY 


Phenolic molding materials and 18 
phenolic resins that fit the job — 


1501 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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MARK-TIME 
helps designers 
meet 


RIGID 


Specifications 


Manufacturers with unusual MARK-TIME 


timing problems have found that 
MARK-TIME engineers come up 


with the answer in quick time. 


For your new designs turn to : 
MARK-TIME, with 25 years of Atom-Powered X-ray Unit 


experience in the design and manu- A compact Mark-Time timing 
facture of timing devices, for the mechanism controls the radio-active 
right control unit. exposure interval of this new light- 
weight atom-powered X-ray unit. In 
the Mark-Time unit, the toggle that 
releases the shutter is constructed as 


a lock, allowing the timing mechanism 
to be pre-set and put in operation by 


a flick of the toggle. Further proof 

u y RHODES, INC. that where precise timing, weight 
and size are critical MARK-TIME 
makes the difference, 


makes the difference! 


"——apeianÁ—.— MARK-TIME representatives | 
SPERRY GYROSCOPE OTTAWA, Limited in cities throughout the U.S 


3 Hamilton St., Ottawo, Ontorio, Conodo 


Operating 
temperature 


range from 
-65° to +100° C 


rnational 
selenium cartridge 


rectifiers 


Designed for long life and dependability, these high voltage 
cartridge rectifiers contain the most reliable components 
known to the industry. Completely shock resistant, they are 
ideally suited for compact, low current applications. 3 types: 
Phenolic Cartridge; Moisture sealed; Hormotiontiy and 
f i |. eant ratings from 200 mi n es to 
B. T 


9c. Vur- 


International Rectifier 


D S AN v WEE T T EU 


EXECUTIVE OFFICES. EL SEGUNDO, CALIFORNIA » p 
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cps band. One of the basi advan 
tages of the sound powci approach 
to noise specification is the test flexi 
bility in respect to microphone place 
ment. Actually, fixed discrete micro 
phone positions are not required, and 
the use of automatic rotating devices 
may be preferable. In tests at General 
Electric, the noise source is rotated on 
1 turntable while the microphone tra 
els along a 90 deg arc about an axis 
perpendicular to the turntable axis 
As a result, the microphone effectively 
traverses a spiral path about the noise 


source, In order to weight the output 
signal in proportion to the increment i 
zone of the test sphere, a cosine po 
tentiometer may be employed An 
alternative possibility is the use of a 
cosine drive on the traveling mk 


phone. The microphone signal is 


to an integrating 


ind then to a meter 


Re gardless of what microphone po 


sitions are used, the objective is to 


obtain an average sound pressure level 


over the chosen test surface. Better 


still, assuming sound intensity to be 
proportional to the square of the sound 
pressure is it should be in a frec 
field—the average intensity may be ob 


tained with automatic equipment bv 


squaring the signal before averaging 
it, Given the average sound inten 


sity, the total radiated sound power 
n watts, may be obtained simply b: 
multiplying the intensity of the arca of 
the test surface 


2. Reverberant Field Measure 
ments. An alternative approach to 
ound power measurement involves 


the use of a reverberation room. In 
a large reverberant enclosure, the 
sound pressure level due to a given 
sound source is essentially independent 


position. Thus, for any particular 
reverberant room, the average sound 
level is determined solely by the 
icoustic power of the sound source 
Hence, assuming that the room is 
properly calibrated, the sound power 
being developed by an apparatus may 
theoretically be obtained from a singk 
sound level measurement. In prac 
tice, the sound is never perfectly 
diffused, so the use of the average 
sound level for several locations is 
preferable 

A superior method seems to be the 
use of a standard source of known 
sound power output. This procedure 


(Continued on page 353) 
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requires but a minimum of equipment 
and eliminates what otherwise ap- 
pears to be a source of systematic 
error, namely, the existence of in 
creased sound levels near the walls and 
corners of the room. The known 
sound power source may be standard 
machine, the sound power of which 
has been accurately determined by a 
free-field integration procedure, or 
from a test in a calibrated reverbera 
tion room such as the Riverbank room 
or the Bureau of Standards room. An 
alternative sound source is a loud 


speaker of high acoustic impedance 
driven by octave-bands of a monitored 
electrical noise signal. In either case, 
the standard source is sounded in 
the room to be calibrated and the 
difference between the average sound 


pressure level and the known sound 


by octave 


power level is determined 
bands. 

The accuracy of sound power meas 
urements in a reverberation room is, 


in general, limited by the degree of 
sound diffusion within the room and 


by the constancy of its calibration. The 


degree of diffusion is a function of 
the room dimensions and absorption, 
and the character of the noise itself. 
For low frequencies a large room is 
required. 


I'he constancy of the room calibra 


tion is dependent upon the constancy 
of the contents of the room. For this 


reason, few, if any, people should be and put new sell 
permitted within the room during 2 
tests. in your products 


However, an additional source 
of error is the fact that, at the higher 
frequencies, a considerable portion of 
the total absorption in a rather live 


room is due to molecular absorption Smooth, durable, flexible joints in belting, 

in the air itself. Since such absorption aprons, tapes or ribbons are essential to the 

varies with the atmospheric condi- efficient operation of your machines. You can 

give your products new sales appeal and your 

customers important maintenance and operat 

ture and humidity if high accuracy is ing cavings 2 using Cippor joints WRITE FOR FREE SAMPLE 

required above abcut 2100 cps Clipper belt lacing equipment produces secure, showing how Clipper fastens 
3. Semi-Reverberant Field Measure flexible joints in minutes, without injuring belt belts, aprons, tapes and rib 

ing. It gives smooth joints that ride freely over bons into a smooth, flexible 

conveyors or pulleys .. . that are flexible both joint. Send a sample of your 

ways of the belt. No other fastening method has own material for a free lacing 

all these advantages. Use Clipper belt hooks 


tions, care should be taken to main 
tain constant conditions of tempera 


ments. High quality free-field or re 
verberation rooms are rather expensive 
test facilities. Many people interested 


in noise are, therefore, forced to make and lacers to put new dependability, service- 
their measurements in factory or lab ability and salability into your product. 
oratory areas where the walls, etc. are 


Ask your Industrial Distributor for Clipper Products 


neither acoustically dead nor com 
pletely reflecting. In such an enclosure 


the sound level does not follow the BELT LACER 


inverse square law—6 db drop per 


doubling of distance—in the neigh- ied tL A 


borhood of the microphone positions, 


(Continued on page 354) 986 Front Ave., N. W., Grand Rapids 2, Michigan 
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How Chace 


Products of 


Stevens Manufacturing Company, Inc., 


Mansfield, Ohio 


STEMCO TYPE A THERMOSTATS 


Stevens Manufacturing Company produces standard designed 
thermostats in a wide variety of types to accommodate volume 
production applications. Stevens-built thermostats are universally 
recognized for accurate performance and long service life and 
are to be found in leading makes of household appliances, elec- 
tronic equipment, industrial control apparatus, etc. — wherever 
sensitive thermally responsive regulation is required. 


One of the many Stevens thermostat designs which employs 
Chace Thermostatic Bimetal is the Stemco Type A, used to make 
and break circuit upon temperature change (either increase or 
decrease), within a range of —40? to -- 400? F. 


In the make position, current flows from terminal (1) to terminal 
(2) through contact spring (3) which is held closed by insulator 
button (4). Heat from the controlled device is transmitted to the 
bimetal thermal element by two means: first, by conduction 
through the metal housing (5) which is in contact with the device; 
and second, by radiation because bimetal disc (6) is in close 
proximity to the controlled surface. When preset temperature is 
reached, the bimetal disc snaps to reverse curvature. Since 
pressure on the contact spring is released, contacts (7, 8) quickly 
separate to break the circuit. As temperature drops to a pre- 
determined point, bimetal snaps contacts closed again. 


Chace Thermostatic Bimetal is available in 29 different types, in 
strip, coils, or in complete elements fabricated to customer speci- 
fication. Write now for 36-page booklet, "Successful Appiications 
of Chace Thermostatic Bimetal," containing information of value 
to designers of thermally responsive devices. 


W. M. CHACE CO. 
Thewnostalue. Bimetaf, 


1607 BEARD AVE., DETROIT 9, MICH. 
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as it should in a free-field. Neither 
is the sound level essentially independ 
ent of location as it should be in a 
truly random or reverberant field. 
However, measurements must often 
be made under such conditions 

l'he recommended procedure is as 
follows: First, microphone positions 
that would be satisfactory in a free 
feld are chosen. Then the noise of 
1 machine is measured by two methods 

(a) In the test room. 

b) In a free-field—perhaps out 
doors on a calm, quiet day—with the 
machine suspended or mounted as in 
the test room. No reflecting surface, 
other than the ground should be 
within 100 feet. The microphone po 
sitions should duplicate those used in 
the test room 

lhe room coefficient should then be 
computed for each octave-band. 

lhe sound power level of any ma- 
chine under test in a room calibrated 
as indicated above may be determined, 
and must be computed for each oc 
tave-band, and the powers in the vari- 
ous bands should be added to obtain 
the overall sound power level. 

The method outlined has the ad 
vantage of requiring no tests, or de- 
cisions, regarding the state of the 
sound field within the test chamber. 

Sound power data are probably best 
presented as a sound power level octave- 
band spectrum. However, in order to 
provide a basis of comparison with pre- 
vious sound pressure level measure 
ments and standards, the data may 
also be presented as computed free- 
field average levels at a specifed dis- 
tance. If the machine normally rests 
on a hard floor, this computation 
may be made from the hemispherical 
radiation relation. For a freely sus 
pended machine, or small hand-held 
device, the spherical radiation relation 
should be employed. 

Sound control criteria are usually 
specified as octave-band sound pres- 
sure levels at the location of interest. 


Evaluation of 

Engineering Education 
Abstracted from "Report on Evaluation of 
Engineering Education,” 1952-1955, Amer- 
ican Society for Engineering Education, 
Northwestern University, Evanston, Ill. 


Engineering education must contrib- 
ute to the development of men who 
can face new and difficult engineering 


(Continued on page 357) 
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MELTING FORGING HEAT TREATING 


“THE WHOLE BALL OF WAX” 


Complete Steel Forging Facilities from 
Melt to Finished Product for Heavy 
Press Forgings of Intricate Shape o e « « « © © © oo o o Write 


MACHINING 


vc?* 


IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 
P. O. Box 1212, Houston, Texas 





TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


TAYLOR 


Shop Talk 


PIBRE CO. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE—SILICONE—EPOX Y LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 


— 


Y \ ll 


\A 

pa ee cy 
" 

Frames for industrial eye-glasses, of Taylor 

Phenolic Laminate are resistant to moisture 


and acids, possess high physical strength 


rd 

i 

$ 
Rotary lawn mower utilizes abrasion re 
sistance of Taylor Phenolic Laminate washer in 


slip-clutch attachment of drive shaft to cutting 
blade 


Rollers for flush doors are now being made from 
Taylor paper base tubing with ball bearing insert 
++» providing smooth, silent operation at a low cost. 


Automobile clock is securely and economically 
mounted on inside surface of metal dashboard, 
with a spacer fabricated from Taylor Vulcanized 
Fibre 


TAYLOR FABRICATING 
FACILITIES 


Your production problems can 
often be simplified 
safeguarded . . . inventory head 
aches cured . . 
reduced by having Taylor fabri- 
cate finished parts of vulcanized 
fibre and laminates to your 


. Schedules 


. and overall costs 


specifications. Efficient, modern 
facilities are ready to serve you 
Write to Taylor about your spe- 
cific requirements. 


Jack & Heintz engineers selected Taylor glass base silicone laminates for 


dependable insulation of rotor windings in a DC generator for aircraft. 


Forcritical insulation requirements 


use Taylor glass base laminates 


Looking for exactly the right lam- 
inate to handle a particularly 
tough electrical insulation job? 
You'll find what you need in the 
many grades of Taylor glass base 
laminates . . . each using a special 


formulation of ‘Taylor phenol, 
melamine, silicone, or epoxy resin. 
Possessing a broad range of stable 
insulation qualities and high me- 
chanical strength, these laminates 
are standard Taylor products 
rather than "specials" made up at 
infrequent intervals. 


From this group of materials you 
can select not only the insulation 
characteristics you need but also 
any desired combination of: pro- 
longed service at elevated tem- 
peratures, resistance to chemical 
action, retention of physical prop- 


erties, and low moisture absorp- 
tion. And they are available in 
sheets, tubes and rods, in sizes 
that afford maximum economy of 
material usage in your manufac- 


turing processes. 


Equally important in your con- 
sideration of these laminates are 
the specialized techniques and fa- 
cilities of Taylor’s Fabricating 
Division . . . capable of producing 
parts to your own specifications, 


promptly and economically. 
I i ? 


Plan to take advantage of these 
high-performance laminates in 
your present products or those 
which you are now designing. Call 
on Taylor for a discussion of your 
specific requirements . . . for glass 
base laminates and for efficient 
fabrication service. 
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Abstracts continued 


situations with imagination and com 
petence. Meeting such situations in 
Wariably involves both professional 
and social responsibilities. Scientif 
ically oriented engineering curricula 
ire essential to achieve these ends 
and the following means of implemen 
tation are recommended 

l. A strengthening of work in the 
basic sciences, including mathematics, 
chemistry and physics. 

2. The identification and inclusion 
of six engineering sciences, taught with 
full use of the basic sciences, as a 
common core of engineering curricula, 
although not necessarily composed of 
common courses. 

3. An integrated study of engineer 
ing analysis, design, and engineering 
systems for professional background, 
planned and carried out to stimulate 
creative and imaginative thinking, and 
making full use of the basic and engi 
neering sciences. 

4. The inclusion of elective sub 
jects to develop the special talents of 
individual students, to serve the varied 
needs of society, and to provide 
flexibility of opportunity for gifted 
students 

5. A continuing concentrated effort 
to strengthen and integrate work in 
the humanistic and social sciences into 
engineering programs. 

6. An insistence upon the develop- 
ment of a high level performance in 
the oral, written, and graphic commu 
nication of ideas. 

7. The encouragement of experi- 
ments in all areas of engineering edu- 
cation. 

8. The strengthening of graduate 
programs necessary to supply the needs 
of the profession, conducted in those 
institutions that can: provide a spe- 
cially qualified faculty; attract students 
of superior ability, and furnish ade- 
quate financial and administrative sup- 
port 

). Positive steps to insure the main- 
tenance of facilities with the intel 
lectual capacity as well as the pro 
fessional and scholarly attainments 
necessary to implement the preceding 
recommendations. These steps include 
well-established recruitment, develop 
ment and evaluation procedures; fa 
orable intellectual atmosphere, rea- 
sonable teaching loads and adequate 
physical facilities, and salary scales 
based on the recognition that the re- 
quired superior faculty can be secured 

(Continued on page 359) 
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GENERAL INDUSTRIES 


Fractional HP. Motors 
1/40 HP. to 1/1100 HP. 


Quiet Operation, an important factor in most 
small motor applications, is an outstanding 


feature of all GENERAL INDUSTRIES 
FRACTIONAL HP. MOTORS. 


M Quiet operation, rugged construction, longer life . . . 
these are the qualities that have become synonymous with 
General Industries 1/40 HP. to 1/1100 HP. fractional hp. 
motors, GI motors, backed by over a quarter century of 
design leadership, are the first choice of manufacturers who 
have learned to rely on Gl. You, too, can have that "extra 
assurance" of quality performance that comes when you 
specify GI! 


a IN : : RE 


MODEL B : MODEL A MODEL C : MODEL E 


4-pole,4-coil shaded . 2-pole, shaded pole 2-pole, shaded pole * 4- pole, shaded pole 
pole AC Induction * AC Induction Type ; AC Induction Type . AC Induction Type 


Write for Complete 
Specifications and 
Quantity - Price 
"d 
MODEL O 


2-pole Capacitor 

Reversible Type AC 

only (for 6, 12, of 
24 volts) 


Quotations! 
MODELD ; MODEL F 


4-pole,4-coilshaded ; 2-pole, shaded pole 
pole AC Induction * AC Induction Type 
Type 


eeeeeeeeeee 


tut GENERAL INDUSTRIES co. 


DEPARTMENT GM œ» ELYRIA, OHIO 





FLL CALIBRATED TO hEEP 
YOU IN OPERATION! 


You’ve seen it happen. An air valve fails—a key piece 
of equipment goes down—production grinds to a halt. 


Time, quotas and money are lost, never to be recovered. 


But here at MAC we take the downtime out of valves 
before they leave the plant. Here, where we believe air 
valves are made more carefully and expertly than any- 
where else, every spool, every spring, every solenoid 
is checked and rechecked. Every valve is tested and 


retested under conditions as rugged as we can make 


them. And every valve is right, or it doesn’t get shipped. 
Add to this the fact that MAC valves pace the industry 
for simple, sound design and you'll have an inkling 
of why MAC has earned a reputation for long, depend- 
able operation for millions of maintenance-free cycles 


. why MAC is well calibrated to keep you operating. 


Test a MAC valve in vour plant. We have 92 sizes and 
types—one for virtually any application. Phone a MAC 
representative, at right, or send for free literature. 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 


Product Engineering — January, 





PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


CALIFORNIA 
OAKLAND 8—T he Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 
SOUTH GATE—The Rucker Co., 4956 Fire- 
stone Blvd., Kimball 8271 


ILLINOIS 
CHICAGO 43— Mike C. Modrich & Co., 10336 
South Western Ave., Hilltop 5-3640 


INDIANA 

FORT WAYNE 3—Neff Engineering Co., P.O 
Box 2001, Station A, 2339 Crescent Ave 
EAstbrook 7391 

INDIANAPOLIS 20. Neff Engineering Co., 
e Box 7361, 42nd St. Station, BRoadway 
SOUTH BEND — Dick Futter, 103 South 
Varsity Dr., 2-4856 


MARYLAND 
BALTIMORE 6 Grand Air-Hydro Division, 
K. William Ostrom & Co., Inc., 6105 Alta Ave., 
HAmilton 6-6669 


MASSACHUSETTS (and New England) 
BOSTON 34—Electrical Apparatus Co., Inc 
1200 Soldiers Field Rd., STadium 2-7440 


MICHIGAN 
BAY CITY—Fred Kober, 506 Chilson St., 
2-2629 


FLINT—Kober Sales Engineering Co., 514 
Beach St., CEdar 8-5123 


MINNESOTA 
MINNEAPOLIS 4—Air Engineering & Supply 
Co., 2445 Nicollet Ave., Filmore 5579 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank- 
lin Ave., Midway 2744 


MISSOURI 
ST. ! QUIS. COUNTY — Oscar E. Jost Co., 
P. OS, x6, St. Ann, HArrison 8-4488 


NEW JERSE. (Northern) 
CRANFORD.The Roden Company, P. O 
Box 305, CRanford 6-7330 


NEW YORK 
BUFFALO 21—C. H. Tepas Co., 200 Washing- 
ton Hwy., Circle 3210 


OHIO 

CINCINNATI—The R. W. Nichols Co., Fidelity 
Federal Savings Bidg., 2087-9 Sherman Ave 
Norwood, ELmhurst 2440 

DAYTON —The R. W. Nichols Co., 407 Realty 
Bidg., Michigan 4724 

OLMSTED FALLS—The R. W. Nichols Co., 
P. 0. Box 6, BErea 4-1379 

YOUNGSTOWN 3—The R. W. Nichols Co., 
202 Schwenn-Wagner Bidg., Riverside 4-4550 


OREGON 
PORTLAND —The Rucker Co., 911 N. W. Hoyt 
St., BEacon 0205 


PENNSYLVANIA 
PHILADELPHIA 4—Grand Air-Hydro Div., 
K. Wm. Ostrom & Co., Inc., 3717 Filbert St., 
EVergreen 2-5444 
PITTSBURGH 22—The R. W. Nichols Co., 101 
Investment Bidg., ATlantic 1-6050 


TEXAS 
DALLAS 19—Womack Machine Supply Co., 
Shea Rd. at 7200 Harry Hines, Dixon 6997 


WASHINGTON 
SEATTLE—The Rucker Co., 101 Jones Bldg. 
Rm. 203, MAin 2783 


WISCONSIN 
MILWAUKEE 17—Neff Engineering Co., 5856 
N. Pt. Washington Rd., EDgewood 2-1579 


CANADA 
ONTARIO, HAMILTON--Higginson Engi- 
neering Sales, P. O. Box 23 (275 James, North), 
JAckson 9-2262 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 
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Abstracts continued 


only by remuneration, 


since professional pr ictice in industry 


competitive 


ind government is inherently attra 
tive to the best minds in engineerinz 
10. The consideration of these rec 
ommendations before the problems of 
educating greatly increased numbers 


of engineers become critical 


Industrial Rotating 
Hydraulic Drives 


Abstracted from “A Search for Controls 
for Industrial Rotating Hydraulic Drives,” 
by M. G. Malmquist, Supervisor, Instru- 
mentation Dept., Minnesota Mining & 
Mfg. Co., St. Paul, Minn.; presented at 
National Conference on Industrial Hy- 
draulics, Chicago, Ill., LaSalle Hotel, 
Oct., 1955. 


When two or more machines are ar- 
ranged in tandem and are performing 
operations on a single length or web 
of material, speed control is of primary 
importance. Assuming that the first 
machine operates at a fixed speed, large 
transient errors are not critical if the 
web can be permitted to hang loose 
A simple speed signal between first and 
second machines is adequate for satis 
factory operation. When more opera 
tions on fragile webs are involved, 
iccurate speed control becomes im 
perative. 

Hydraulic and hydraulic-pneumatic 
control systems offer some interesting 
possibilities. In the simplest of these, 
variable displacement pumps are used 
to drive fixed displacement motors on 
each machine. Slide blocks on the 


pumps are positioned by hydraulic 
cvlinders. 


a line between small variable delivery 


[he cylinder is piped into 


pumps used as tachometers and driven 
by the machines. If both tachometers 
are driven so that they pump the same 
volume, the piston in the control 
cylinder remains stationary. Differences 
in pumped flow result in equivalent 
differences in the piston position and 
the second machine speed is adjusted 
accordingly. 
successfully. 
Ihe limitations in this drive are as 
follows: Transient errors are cumula 
tive. A strong or stiff web can over- 
drive the upstream machine creating 
the possibility of a runaway. Leakage 
losses in the tachometers are cumula- 
tive. A more complex arrangement is 
possible eliminating some of these 
faults at the expense of an additional 
(Continued on page 360) 


his drive is being used 


CHROMALOX 
Electric 


TUBULAR HEATERS 


provide controlled 
and dependable 
conduction, convection 
or radiant heat 


These versatile Chromalox Tubular 
Heaters provide the kind of heat you 
need, exactly fitted to your specific heat- 
ing application. 

Available in straight lengths or formed 
to any desired shape. Used for heating 
dies, molds, platens; as immersion 
heaters in liquids, soft metal and molten 
salts; or in ovens, air ducts and other 
air heating applications. 


Let the Chromalox Sales Engineering staff 
solve your heating problems . . . electrically 


Write for your copy of 
Catalog 50 idi 

— for full information on the V ant 
complete line of Chromalox 
Electric Heaters and controls 
For ideas on additional ap 
plications of electric heat 


lj. 


request Booklet F1550—"101  — 
Ways to Apply Electric Heat.” 


Z^! 


Edwin L. Wiegand Company 


7535 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard, Pittsburgh 8, Pa. 


4 
| 
| 
| would like to have... 
C a copy of Catalog 50 | 
[] a copy of "101 Ways" | 
[] a Sales Engineer contact me. 
Name | 
| 

Compan 
pany | 
| 
| 
j 


Street 


Zone State 





the only 
Universal Jont 
with the 


Telitale" " Lock Ring 
petentes 


Each part of every Curtis Universal 
Joint is made of specially selected steel, 
individually heat-treated for a specific 
purpose. This care in manufacture is 
reflected in our catalog torque and load 
ratings — which are substantiated by 
constant testing of production joints. 

That's why Curtis Joints are the most 
dependable, durable and trouble-free 
available — the standard of the industry. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock — bored or un- 
bored hubs 


€ Fewer parts, simpler construction 
© Complete equipment for government tests 


PLUS — facilities and engineering skill to 
hondle special specification jobs at any time. 


Not sold through distributors. Write direct 
for free engineering data ond price list. 


TRADE 
€ CURTIS 
MARK 

UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE, SPRINGFIELD, MASS. 


As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 
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pump-motor combination at each ma- 
chine for speed control 

Dancer rolls may be used for speed 
control of a flexible web. A linkage 


attached to the roll either operates the | 
pilot of a hydraulic positioning device | 


directly, or through a reset control. 
l'orque control drives are also possible, 
but these create problems of instability 
in the systems and they are not applic- 
able if a large percentage of the torque 
supplied by the hydraulic motor is 
onsumed by the machine. 

Pneumatic systems may be used to 
control hydraulic drives in a similar 
way, although their slower response 
limits high performance application. 

The day will soon come when an 
engineer can choose a hydraulic drive 
and suitable control system from cata- 
logs, install them with confidence, and 
then merely adjust the dials to bring 
the svstem to stability. 


Reinforced Plastics 
From Cellulose Fibers 


“Reinforced Plastic 
Plastics, Oct. 


Abstracted from 
From Cellulose Fibres,” 
1955. 

New class of materials for low pressure 
molding are being developed in Eng 
ingenious combinations of 
papermaking and plastic molding pro 


cesses. Cellulose pulp is prepared by 


land by 


usual methods in a beater, whereas in 
the last operation a modified synthetic 
resin and pigments or dies are added. 

l'his slurry is transferred to a tank 
ind diluted to a solids content of 
about 2 per cent, and agitated with 
\ preform mold with 
a perforated surface is immersed and 
a vacuum line is attached to draw fibers 


compressed ait 


to the mold surface. When the coat 
ing reaches the desired thickness, the 
mold is withdrawn and the preform 
removed. After drying, the preform 
has a resin content of 15 to 40 per 
cent. Preforms are then molded by 
conventional methods, except for an 
idded opening of mold during cure to 
release surplus moisture. 


\dvantages are low-cost raw ma 
terials and preform fabrication, pat 


ticularly with larger parts such as lug 
gage, radio and television cabinets, 
travs and tote boxes. Curing cycles are 
faster and molding pressure is lower 
since the resin is already distributed. 


Since 1926 In the application, 
design and manufacture—pumps, 
separators, hydraulic accessories 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl's patented, auto- 
matic, force-free lubrication 
and flushing system makes 
these direct - drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 
Air - cooled design — or 
water - cooled models for 
heavier duty. 

Class 21-roller-action pumps 
are recommended for han- 
dling corrosive gases and 
extraneous matter that 
might jam with closer clear- 
ances. The multi-blade de 
sign of the Class 25 pumps 
gives higher capacity effi 
ciencies and is designed for 
applications requiring high 
er degree of vacuum. Where 
water - cooling is desired 
for continuous service, the 
water-jacketed Class 25-WJ 
models are recommended. 


EXCLUSIVE CLASS 
26 AIR FILTER 


is available as an integral 
part of each pump up to 10 
cfm — to produce oil-free 
discharge air and also con- 
serve the lubricating oil. 


Write today for 
Bulletins A-1289 


and A-1523 


WRAISSL-^ 


289 Williams Ave., Hackensack. N. J. 
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NEW 
BOOKS 


Modern Manufacturing 
Processes 


J. L. Morris, Assoc. Prof. of Mech. 
Engrg., Georgia Institute of Technol 
ogy, 84 x 54 in., 533 pp. Published by 
Prentice-Hall, Inc., Englewood Cliffs, 
N. J. $9.35 


Well-written, easily read basic text 
on metal and plastic production and 
forming. Also included are descrip 
tions of standard tests for engineering 
materials, information on heat treat 
ment and joining methods and famil 
iarization details of common machine 
and pressroom tools 

[his book will not substitute for a 
design handbook; rather, it is recom 
mended primarily for orienting thos 
who have design responsibilities but 
little working knowledge of manufac 


turing processes 


Die Design Handbook 


FRANK M. Wirsow, Editor-in-Chief 
x 6 in., 2150 pp. Published by Mc 
Graw-Hill Book Co., Inc., 330 W 
12 St., New York 36, N. Y. $14.50 


Although written principally for dic 
designers, this book is a valuable refer 
ence guide for parts designers as well 
By designing parts to facilitate tooling, 
the cycle from design to production 
is stepped up and costs are reduced 

Material for this handbook has been 
drawn from technical resources of th« 
American Society of Tool Engineers 
ind many companies that make and 
use dies, and represents the best in 
die design practice. 

Ihe handbook committee realized 
that die design cannot stand alone in 
a really useful handbook, and have 
therefore related die design in an or 
derly way to the design of the part 
to be produced, to the properties of 
die and stampings materials, to the 
optimum processing available, to th 


components that can better be 
chased, and to the available pr 
facilities 

There is valuable information 


(Continued on page 363) 
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Helicoid Gages 


Why HELICOID 
is the 
Quality Gage 
for 


Acaloy Case Helicoid Gage 


Suitable for tap water, steam, 
inert gases, oils, coal gas and 
many chemicals. 


Built RIGHT 


Exclusive HELICOID gearless move- 
ment. Bourdon tubes of maxi- 
mum endurance life. Gives high- 


- Helicoid Chemical Gage 
est degree of sustained accuracy. 


Suitable for chemicals and 
ether viscous liquids which 
Stay RIG HT might corrode or clog Bour- 
don tube. 
No gear teeth to wear out. Con- 
venient external pointer adjust- 
ment. Protected from sudden 
overpressure or pressure reduc- 
tion. 


Sold RIGHT 


Experienced HELICOID gage engi- 

neers are available to help you 

choose the gage you need. Dis- Acaloy Square Flush Case 
tributors are conveniently located. This is a weather-proof case 
Write for the name of the one and ideal for use in sym- 
nearest you. metrical panels. 


co Helicoid Gage Division 








delivers UP TO 12 G.P.M. 


UP TO 1500 P.S.1. 
UP TO 2100 R.P.M. 


This hydraulic pump is REVER- 

SIBLE WITHOUT ALTERATION. 

The 74” dia. shaft (with 3%” key) 
i ^ is housed in Anti-Friction bear- 
ings. The hardened steel precision gears (GEROTOR 
TYPE) are enclosed within an alloyed Die Cast Alumi- 
num body. Mounting is directly on studs which can be 
reversed for mounting off back of pump. *4 " N.P.T. 
oil ports. 


| Write for FREE Catalog 


|, CHAR-LYNN CO. 


| 2843 26th Ave. So., Dept. PE] Minneapolis 6, Minn. 
Member — National Fluid Power Association 


BERE 


p 
- 
- 


BROWNING FHP SHEAVES 


the most extensive line on the market! 


CEERPERESEEEE EES 


Only Browning offers you all three kinds of sheaves: Die 
Cast for light duty, low initial cost. Pressed Steel for 
sturdy, rugged service at medium price. And Cast Iron 
for heavy duty, highest quality, greatest value; with fixed 
bore or Browning's famous interchangeable split taper 
bushing. Choose the sheave most efficient and 
economical for your every job from Browning's 
complete range of stock sizes. 


uc PRÜGRESSIVE | "7 E 


MANUFACTURING COMPANY L PAA MANUFACTURING COMPANY 
— 


WRITE FOR 48 NORWOOD ST., TORRINGTON, CONN -— " 
OUR CATALOG 


Uno emn iaa 


DIU 
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New Books 


continued 


stampings design, die sets and com 
ponents, press feeding and unloading 


equipment, and die and stamping ma- 
terials. 


Information is included on proper 
ties and pressworking of new and diff 
cult materials, including titanium, 
zirconium, and tantalum, on cold ex- 
trusion of steel, and on dies, presses, 


and operations for the hydraulic-action 


and rubber-action forming methods 


Bibliographic Survey of 
Corrosion 1950-1951 


54 x 11 in., 430 pp. Published by the 
National Assn. of Corrosion Engi- 
neers, 1061 M & M Bldg., Houston 2, 
Texas. Non-members NACE—$12.50; 
members NACE—$10 


Summaries of 4454 corrosion and 


corrosion prevention articles, books 
ind brochures published in 1950-1951 
ire compiled in this volume. Bulletins 
published by 30 abstracting agencies 
were canvassed regularly for material 


taken from more than 500 sources the 


world over. Literature is listed in eight 
main groups in the NACE system; 
general, testing, characteristic corro- 
sion phenomena, corrosive environ- 
ments, preventive measures, materials 


ot construction equipment, industries 


Handbook of 
Engineering Materials 


Douctias F, Miner, A. B., B. S., E 
E., D.Eng. and Joun B. Seastone, 
B.S. 5% x 8% in., 1382 pp. Published 
bv John Wiley é* Sons, Inc. 440 
Fourth Ave. New York 16, N. Y 
$17.50. 

Behind this work lies the observa 
tion that the conventional, specialized 
materials handbook no longer serves 
the engineer efficiently. Increasingly, 
the various branches of engineering 
are turning to one another for new 
materials and processes: the electrical 
engineer needs data on plastics; the 
chemical engineer is concerned with 
the electrical properties of certain ma 
terials; the mechanical engineer seeks 
information on the properties of a new 
alloy developed in the aeronautics 
field. This handbook was designed to 
meet this situation. 

l'he scope of the volume is practi 

(Continued on page 364) 


Product Engineering - 


January, 1956 


Unique Design Develops 
New Uses for 


Miehle-Dexter Blowers 


Exclusive three-lobe construction allows pressures up 
to 14 psig., without increasing size, weight or cost 


AS SIMPLE AS IT IS, three-lobe con- 


struction represents a tremendous 
asset to many of our customers. It 
allows engineers to fit these blowers 
in their designs with a minimum of 
space and weight, still achieving pres- 
sures as high as 14 psig. from a stand- 


ard unit, 


DESIGNERS LIKE two additional ex 


clusive features of the M-D Blower 
These features practically eliminate 
service worries, provide savings in 
operating and maintenance costs 
1. Patented rubber-grid seals are 
vulcanized to end plates to 
eliminate metal-to-metal con- 


Rotary Positive M-D Blower delivers fixed volume of clean, dry air at each impeller revolution. 


THAT'S WHY THE AIRCRAFT INDUSTRY 
developed a new use for Miehle- 
Dexter Blowers. There, powerful jet 
engines require mobile ground power 
equipment. The need is for air to 
start these engines, air with the veloc- 
ity of a super-hurricane. Most manu- 
facturers of ground power equipment 
now specify Miehle-Dexter Positive 
Displacement Blowers for their 
equipment 


TOSS eaaa 


Typical capacity curve for 6 psig. delivery pres- 
sure. Standard sizes available to 4000 cfm. Pres- 


sures to 14 psig. (60 psig. by multi-staging) 
Vacuum to 15’ hg. 


tact, reducing wear and ex- 

tending service life 

Formica wear strips are rolled 

into tips of rotor lobes, permit 

ting practically zero clearance 

between lobes and housing 
MIEHLE-DEXTER BLOWERS are versatile, 
providing air or gas for hundreds of 
applications. Used in oil fields and 
on air fields, on processing and com 
pressing equipment 
for agitation, aeration, cooling, venti 
lating, pneumatic conveying, vacuum 
cleaning. 
chargers on diesel and gasoline engines 
LET MIEHLE-DEXTER PROVE how M-D 
Blowers simplify 
weight and space, require little or no 
maintenance, and reduce costs. Write 
for Bulletin No. 255. 


Typical uses are 


Thousands used as super- 


operations, save 


MIEHLE 


Supercharger 


DEXTER 


Division 


Dexter Folder Company 
111 Fourth St., Racine, Wisconsin 





Presteel ingenuity can 
help YOU! 


You can count on Presteel for your “tough jobs.” 


MASSEY-HARRIS-FERGUSON LTD. 


After an extensive vendor survey through the U.S. and Canada, Massey- 
Harris-Ferguson Limited of Toronto came to Presteel with a pressing problem: 


They had just designed the first all-stainless-steel cream separator. 
The advantages of stainless steel — cleanliness, appearance, long life 
were obvious. 


ALALMAAAAUILAAAAMMAMAMMAUHI 


Equally obvious was the difficulty of producing the Milk Supply Tank, 
largest single part of the Separator. Measuring 2334” x 1315" x 57$" deep, 
the tank has an in-formed flange — notoriously hard to curl smoothly. Now 
you may think of a separate splash guard welded on, but this offers a cranny 
custom built for bacteria. If at all possible, the flange had to be integral with 
the tank. Could Presteel do it? When flange machine makers said it couldn't 
be done, we stuck to our specialty, press tooling. We added local annealing 
leaving the top soft and the sides too stiff to buckle. 


AL 


MLNLLLUAULLAAALLLAULLA LH 


Result? Results! We are drawing the flange curving inward as pretty as an 
ocean ripple. Costs were far below estimates for two-piece construction. 
Give Presteel a crack at your toughest stamping problem. The harder it is, 
the better we'll like it! Simply send the coupon in today. 


TIT 


lil 
i 


I 


Worcester Pressed Steel Company 
700 Barber Ave., Worcester 6, Mass. 


Please ask your representative to call. [ ] 
Please send newest brochure. [7] 


Name 





Title misse ORDER n. 
Street 5 
— ee State 


Your part has a 
precedent at Presteel. 
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cal. More complete than any technical 
dictionary, it is less exhaustive in 
given areas than special textbooks. Its 
iim is to give the engineer maximum 
help in the selection and use of ma 
terials. To this end, it covers only rele- 
vant aspects—properties, adaptability to 
fabricating methods, availability, costs 
and limitations. Historical background 
and methods of manufacture are 
minimized. At the same time, the work 
offers hundreds of literature references 
and indicates sources—trade associa 
tions, manufacturers—where complete 
information can be obtained 

[he material in this new handbook 
is presented by classes of related or 
similar materials rather than alphabeti 
cally. Emphasis is on numerical data, 
presented where possible in tabular or 
graphic form 


Businessman's Guide to 
Government Information 

and Advice 

Edited by SHERMAN S. Couen, V.P., 
General Counsel, American Assn. for 
Public Information, Education and 
Research, 5x84 in. 97 pp, paper 
bound; published by American Assn 
for Public Information, Education and 
Research, 1010 Vermont Ave., N. W., 
Washington 5, D.C. $1 


Designed as a guide to current gov 
emment information and advice, th« 
booklet contains an annotated bibliog 
raphy of publications on banking and 
finance, foreign trade, government 
management, labor relations, domestic 
commerce, small business manage 
ment, public administration and trans 
portation. It also contains a directory 
of key federal personnel who deal with 
the collecting and analvsis of govern 
ment information 


Machine Design 


PauL H. Brack, Prof. of Mech 
Engrg., Ohio University, 6 x 9 in., 
+71 pp. Published by McGraw-Hill 
Book Co., Inc. 330 W. 42 St., New 
York 36. N. ¥ $7.50 


l'he emphasis in this thoroughly re- 
vised second edition is on practical de- 
sign applications rather than academic 
inalysis problems. It acknowledges 
that the trend today is to design 


(Continued on page 366) 
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dE» RELAYS 


Reduce (sembly Cost 


Whether your design calls for a large open relay or a miniature sealed one, P&B can 
supply it with any type of mounting or termination you desire. 
P&B's engineering foresight has anticipated your assembly problems; designing, 
versatility and flexibility into each of their relay types. 
Let our engineering group with a quarter century of 
relay "know how" become part of your design team. 
Send your specifications for recommendations 
and quotations. 
For quick delivery over 350 different standard relays stocked by 500 


Franchised Electronic Parts Distributors throughout the 
United States and Canada. 


F. 


PRINCETON, INDIANA 
SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY 


Clip-on Pierced Tube type AN type Standard Up to 14 pin 
solderless solder lug octal plug connector screw terminals plug-in 
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Drapery Studios rate repeated curtain 


n 


CASE STUDY NO. 101 


b EXTRUSIONEERING* 
CUT TRACK COSTS 50% 


| "I" BEAM 


Art Drapery Studios, 2739 N. Racine Ave., Chicagoland 
designers and installers of stage curtains and gymnasium 
dividers, had a track problem—and tracks are an im- 
portant part of any job they do. Over-all costs were high 
because of drilling, assembling, splicing, and installation 
operations. 


THE PROBLEM AND SOLUTION 


Could Precision Extrusions, Inc. design a one-piece ex- 
truded aluminum track that would solve these problems? 


JL | ROLLERS As illustrated, PE engineered a track that eliminates drill- 


AFTER 


ing, assembling, and splicing operations; simplifies instal- 
lation; makes it easy to curve the track right on the job. 
In addition, both material and labor costs are cut 50%. 


* WHAT IS EXTRUSIONEERING? 


"Extrusioneering" is a PE plus service designed to assist 
you in developing new ideas to solve specific problems, to 
cut manufacturing costs, and to improve product quality. 


Most likely your need is far removed from curtain tracks; 
but why not call in a PE engineer and let him work with you 
towards a solution to your problem—whatever it is. There 
is no obligation. 


PRECISION EXTRUSIONS, INC. 


729 GREEN AVENUE 
PHONE: BENSENVILLE 98 oè 


BENSENVILLE, ILLINOIS 
CHICAGO TUxede 9.1701 
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smaller and smaller machines to do 
bigger and bigger jobs. On this premise 
it includes many worked-out problems 
based on actual modern installations. 

Each topic is approached from the 
elementary viewpoint and then car- 
ried to a degree not normally found in 
texts on machine design. For example, 
Chapters 3 to 8 analyze the design of 
parts for strength and rigidity. The 
analysis, however, includes the effect 
of holes and notches on the stress dis- 
tribution of members, with examples 
of reduction in stress concentration by 
proper redesign. Supporting the theory 
are tables and graphs such as the influ 
ence of notch radius on notch sensi 
tivity. 

In addition to standard topics such 
as springs, fasteners, power transmis 
finish and 


wear, are discussions on motor selec 
I 


sions, lubrication, surface 


tion and vibration contr "he chap 
ter on motors includes cnarts for se- 
lecting motors based on application 
requirements. Numerous references are 
indicated throughout the text as foot- 
notes to indicate the scope and sources 


of further developments. 


American Standard Code 
For Pressure Piping 


84 x 11 in., 137 pp, paper-bound. Pub 
lished by the ASME, 29 W. 39 St., 
New York 18, N. Y. $3.50 


Sectional committee B31] has x 
cently revised and published the Code 
ASA B311-1955), 
a minimum safety standard for mate 
rials, dimensions, design of compo- 
nents, as well as assembled units, in- 
cluding necessary supports, installation 
and test. While in most cases the re 


which represents 


mandatory, design 
recommendations have been included 


where they will be of 


quirements are 


assistance in 
securing safe piping systems 


Industrial Furnaces, Vol. Il 


W. Triks, Prof. Emeritus Mech. 
Engrg,. Carnegie Institute of Tech- 
nology. 6x9 in., 358 pp. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. $10. 


This first revision in nearly fifteen 
years includes information on fuels 
and electric energy, their conversion 

(Continued on page 367) 
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into heat, limits of temperature con 
trol, mounting of electric heating ele 
ments, application of protective atmos 
pheres, material handling equipment, 
new burners, and furnace types. A 
comparison of fuels and furnace types 
based on economical first cost and 
running cost is made. A short chapter 
on safety has been added in this new 
edition 


Automatic Control Bibliography 


WARREN F. WapE, Massachusetts In 
stitute of Technology and Emory N. 
KEMLER, Professor of Mechanical En- 
gineering, University of Minnesota 
64 x 84 in, 531 pp. Published by 


Summary Reports, P. O. Box | 


Spring Park, Minn. $15 


This book has done a commendal 
job of summarizing the important 
American and English works on co: 
trol written since 1900. Short al 
stracts appended to the listings do not 
evaluate the articles, but 
content where the 


to do so. 


convey th: 


irticle title fails 


[his bibliography of 1,623 articl 
is arranged alphabetically by auth: 
and bv magazines for those artick 
where no author was shown on the 
original [Ihe bibliography is not 
completely classified because oí 

' 


lapping subject matter in the 
fields of ipplication 


Engineering Metallurgy 


L. F. Monpvotro, Prof. of Metallurg 

cal Engineering, Illinois Institute of 
Technology, and Orro ZmesKaL, Re 
search Prof., College of Engineering 
Dept, of Mechanical Engineering, 
Univ. of Florida, 94 x 6 in., 397 py 
Published by McGraw-Hill Book Cx 

330 W. 42 St., New York 36, N.Y 


$7.50. 


Although written as a college text f 
the teaching of metallurgy to engineer 
ing students primarily concerned with 
other fields, this book should also 
prove useful as a book to be read now 
and used as a reference later by prac 
ticing design engineers. This is be 
cause of the work’s principal emphasis 
Rather than simply describing metal 
products and their production and 
working, the authors have attempted 
(Continued on page 370) 
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Fast 
change-overs 
are easy 
on the new 


Neg De 


— — 


(D Power Drive Cylinder 


, 


This evlinder has all the mos wanted design features ... 


provide S exce ptional adaptability, quick assembDly ana 


} 


. 
disassemblv. You can make man fast change-overs usin 


the simplest tools. Cushioning is easily adjusted; packi 


and interi arts can be changed; operation modifications 


| 


j ! r 
can De tde quickly on the basic cylinder. 


No other cylinder offers so many vital features: compact, 


streamlined design; hehtwe ight aluminum alloy and steci 


sacrifice of strength; sealed-in lubricatio: 


construction with ni 
which eliminates need for external line lubricators. Operates 


air, water or oil witliout interchanging or adding parts. 


RATINGS: all 200 psi; water or oil 


F. Mounting 


500 psi; Bore diame 


s: foot, tlange, pivot, clevis, tru 


NATIONAL PNEUMATIC CO., INC. "^ HOLTZER-CABOT 


Amory St B t 
Sales Service Representatives 
in Principal Cities throughout the World 


J ) SERIAI ( )NTROLS DI SION 


ACTUATORS AND 
PNEUMATIC CO 
t, Be Massa 





aui 


Li 


The forgings illustrated are typical of the large Aluminum Alloy Airplane 
parts in current production on the heavy presses at Wyman-Gordon. 


A new era in the art of forging has been demon- W G C 
strated as production goes forward on this 35,000- YM AN " OR DON 0. 
ton closed die forging press. Larger forgings with Established 1883 

thinner sections and closer tolerances than here- FORGINGS OF ALUMINUM ¢ MAGNESIUM 
tofore possible open new concepts in forging STEEL ¢ TITANIUM 


design. Wyman-Gordon continues to pioneer by WORCESTER 1, MASSACHUSETTS 
— Keeping Ahead of Progress. HARVEY,ILL. œ DETROIT, MICH. 





MOBILE EQUIPMENT 
BUILDERS TAKE TO 
HYDROSTATIC DRIVES 


MODERN HYDRAULIC PUMPS 
AND MOTORS MAKE MACHINES 
MORE PRODUCTIVE 


Nearly all types of mobile equipment require 
power at locations remote from the central 
power source. The transmission of this power 
has long been a problem to mobile equipment 
builders and operators. Complicated mechani- 
cal-type transmissions have proven costly and 
troublesome. Breakdowns were expensive in 
repair costs and lost production time. 

Recently builders of mobile equipment have 
found a simple and dependable solution to this 
problem. They have been able to add functions 
to equipment and transmit power by the use of 
hydrostatic drives. 

A hydrostatic drive generally consists of a 
constant displacement hydraulic pump, a con- 
stant displacement fluid motor, a directional 
control valve and connecting pipes or hoses. 
The hydrostatic drive effects power transfer by 
means of pressure changes rather than by 
velocity changes as do torque converters or 
fluid couplings. 

Many advantages are found in the use of hy- 
drostatic drives. Power is easily transmitted to 
remote and inaccessible places. Infinite speed 
ratios and accurate output speeds are possible. 
The operator can control his machine through 

bg run, idle or reverse operation with just a simple 

d control valve. The system provides automatic 
Four Sizes overload and shock protection. 

Successful applications of hydrostatic drives 

10-16-26-35 have been made on farm machinery to operate 

Ib-in torquel00, psi cutter bars, drive combines and run conveyors. 

On construction equipment they drive ditchers, 

rotate grader blades and operate cranes and 


A New Series of DUAL-VANE Fluid Motors winches. In the materials handling field these 


drives rotate clamps and propel small platform 


. . trucks. The adaption of hydrostatic drives to all 
To Better Perform Functions Calling for Rotary Power types of ot — — 
DUDCO MF-100 Series Fluid Motors and PFM- 
100 Series Hydraulic Pumps have been devel- 
oped by The New York Air Brake Company to 
to better rfor f tary power provide hydrostatic drives for equipment which 


DUDCO Fluid Motors operate at higher continuous mast Give continneus, dependable quteles, 
pressures . . . provide greater continuous horsepower 

output without increasing motor size. DUDCO Fluid 

Motors start, stop and reverse instantly, operate at an 

infinite variety of speeds, can even be stalled with- 

out damage. 


DUDCO MF-100 Series Motors are built for continuous 
2000 psi operation. They feature extremely high start- 
ing torques and provide constant torque throughout 
their entire speed range . . . start to 2400 rpm. Four 
sizes deliver up to 23.5 horsepower. 


The New York Air Brake Company 
1112-1 East 222nd Street 
Member NFPA Cleveland 17, Ohio 


e for Bulletin Gentlemen: 
No. DM-321 I would like further detai's on the new DUDCO 


MF-100 Series Fluid Motors 
Also details on DUDCO PFM-100 Pumps 


Name — Title 


THE NEW YORK AIR BRAKE COMPANY Company 


Address 


1112-1 EAST 222nd STREET«CLEVELAND 17*0HIO0 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y City : Zone State 
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AFFILIATE OF 
GENERAL CERAMICS 
CORPORATION 


agnelie 
mplifiers 1c 


—announces its new 


VARIABLE 
SPEED DRIVE 


SIZE ll — 
3/4, 1 and 1-1/2 HP 


SIZE | — 
1/4, 1/3 and 1/2 HP 


Stepless, instant 
starting, compact, 
50:1 speed range, 
good regulation with- 
out tachometer, long 


— — — — 


life, virtually mainte- 
nance free service, low cost, 


fast response, reversibility, dynamic brake, local 
or remote control. Write for Bulletin SS80-5-55. 


Other MN Products and Services 


Magnetic Servo Amplifiers 
Transi-Mag * Amplifiers 

Analog Computors 

Photoelectric Controis 

DC and AC Regulated Power Supplies 


Application engineering and conversion of tool ma- 
chines and production processes to automatic control. 


Magnetic Amplifiers *Inc 
Tel. CYpress 2-6610 * 632 TINTON AVE., NEW YORK 55, N. Y. 


- wre 





New Books continued 


to describe the basic concepts and 
theories on which the various proc- 
esses of extracting, refining, forming, 
treating and joining metals and alloys 
ire based. How these theories affect 
the materials the engineer must use 
s emphasized 

Ihe first part of this volume is de- 
voted to a description of the extraction 
of metals from their ores and the prep- 
aration of commercially pure metallic 
products ready for the rolling mill or 
foundrv. An analvsis of metal struc- 
ture and phases and their effects on 
various allovs and their properties fol- 
lows 

Separate chapters are provided on 
casting principles, casting practice, 
plastic deformation and annealing, 
heat treatment, joining, powder meta! 
lurgy, corrosion. The last two chapters 
discuss, separately, ferrous and non- 
ferrous metals. 


Principles of Metal Casting 


Ricuarp W. Herne, Assoc. Prof. of 
Mining and Metallurgy, University of 
Wisconsin, PmiLip C. ROSENTHAL, 
Professor of Mining and Metallurgy, 
University of Wisconsin. 63 x 91 in., 
639 pp. Published by the McGraw- 
Hill Book Co., Inc., 330 W. 42 St., 
New York 36, N. Y. $7.50. 


This book covers molding processes 
including the sand casting methods, 
shell molding, die and permanent 
mold casting, investment, mold ma 
terials and construction, molding 
equipment, solidification of metals, 
gating and feeding of castings, mold- 
ing sand technology, cleaning of cast- 
ings, castings design, metallurgical 
principles associated with melting, 
composition of casting alloys and their 
properties, heat treatment, and metal- 
lurgical processing characteristics of 
foundry practices. No processes other 
than metal casting are considered. 
Sample questions and calculations, ta- 
bles, graphs, line diagrams, photo- 
graphs are used to illustrate the prin- 
ciples. 

Principles associated with molding 
processes and materials, solidification 
of metals and castings are presented 
in the first eleven chapters; the prin- 
ciples are then interpreted for the 
specific casting alloys (fourteen chap- 
ters); the special metallurgical princi- 

(Continued on page 371) 
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ples of melting, alloying, heat treat- 
ing, and metallurgical processing are 
confined to portions of the latter four 
teen chapters. This arrangement also 
makes it possible to omit metallurgical 
materials if desired, since the book 
is intended for both metallurgical and 
mechanical engineering students, and 
can be readily adapted for either short 
or longer courses 

The most recent advances in the 
science of metal founding are in- 
cluded: methods of calculating the 
size of risers for feeding castings, and 
determination of their location; ,rin- 
ciples of fluid flow applied to the gat- 
ing of castings; calculation and design 


of gating systems for controlling pou: 


ing time; calculation and graphical 


determination of mechanical proper 
ties of ist iron technology and 


molding sand Ne * FERROUS AND NON-FER- 
ROUS CENTRIFUGALLY 


CAST ROLLS, SLEEVES, 
! TUBES, LINERS, CHUTES, 
— RETORTS, RINGS, BUSH- 


terials, 1916 Race St., Philadelphia 3, INGS, BEARINGS, ETC. 


Pa. $8; Members-—$6. 


ASTM Viscosity Index 


Th tables permit direct reading Here you'll find a skilled staff in completely 
of the viscosity index of a petroleum equipped laboratories testing new materials, develop- 
product or lubricant if its kinematic ing new processes, helping to make better castings for 
viscosities at 100 and 210 F are known. your specific requirements. 

This eliminates lengthy calculations. 

The viscosity index is an empirical 
number that indicates the effect of These improvements are directly translated into 
change of temperature on the viscosity uniform, strong, close-grained ferrous and non-ferrous 
of an oil. A low viscosity index signi- castings with extreme resistance to corrosion, heat, 
fies relatively large change of vis and abrasion. 
cosity with temperature. 


As another service, the Chief offers 
machining facilities for turning, boring, and drilling. 


The New Bring your casting problems to the Chief's thor- 
American Machinist’s Handbook oughly trained specialists. These men are always 
available to apply their broad experience to your 


Edited by Rupert Le Granp, Sen- particular needs. 


ior Assoc. Editor, American Machin- 

ist. 5§ x 8} in., 1579 pp. Published 

by McGraw-Hill Book Co., 330 W. 

42 St., New York 36, N. Y. $11. 

C. M. Lovsted & Co., Seattle, Wash. € Tynes Bros., Birmingham, 
. Cordes Bros., San Francisco and Wilmington, Calif. 


As a reference handbook, as a vol- 
ume for self-study, as a practical sum- 


mary of man's up-to-date methods of | 
working metal, this complete revision | ! SANDUSKY 
of Colvin's and Stanley’s original hand- | r 
book should prove valuable to all those -( E 

active in the manufacturing process. | 4? — CENTRIFUGAL CASTINGS 
This specifically includes those in- , » 

volved in those phases of product de- | FERROUS AND NON-FERROUS 


m wee eec ac qc om | SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio 
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Now...new flexibility...economy in 
machinery design made possible by 


BELTS reinforced 
with DAC RON 


REG U S PAT OFF 


POLYESTER FIBER 


Greater power-handling capacity... 
lower drive costs...easier matching 
with this stronger, more stable 
reinforcement ! 


To meet today’s demand for smaller, more compact, 
more economical v-belt drives, manufacturers have de- 
veloped premium v-belts reinforced with ‘‘Dacron’’* 
polyester fiber that: 


1. Lower drive cost. 4. Withstand greater shock 

loading. 

. | | ó 

2. Save valvable space 5. Have longer flex life. 

3. Transmit up to 40% more 6. Are more stable. 
horsepower, depending on 7. Have less stretch. 


belt construction. 8. Require less maintenance. 


"Dacron"' in v-belts is approximately 404; stronger than 
conventional fibers. It is highly resilient — ‘‘gives’’ under 
high impact — but resists stretch and compression. And 
the low moisture regain of ‘‘Dacron’’—only 0.4% — as- 
sures dimensional stability to changes in humidity. 
Because these new high-strength, low-stretch v-belts 
STANDARD BELTS IWidthofSheave| Cost permit use of fewer belts and smaller sheaves, they are 
(Total Rated Capacity 455 WP) | (Inches) (Dollars) | more economical to install and to maintain. i 
| | For your next drive, consider the advantages of premi- 
Motor Sheave 10”p.d., 5C groove 5.3 38.68 um v-belts made with “Dacron”. They combine the 
Mill Sheave — 20" p.d., 5C groove 5.375 64.08 unique properties of “Dacron” polyester fiber made by 
V-Belts 5 standard C 144 | 48.00 Du Pont and the highest skills of leading manufacturers 
“Matched Belts” | 150.76 who make the belts. E. I. du Pont de Nemours & Co. 
(Inc.), Textile Fibers Dept., Wilmington 98, Delaware. 


*" Dacron" is Du Pont's registered trademark for its polyester fiber 


OU PONT 


REG. U.S. PAT. OFF. 
BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 


PREMIUM BELTS 


Reinforced with ‘‘Dacron’’ | 
(Total Rated Capacity 50.4 HP) | 
Motor Sheave 10" p.d., 4C groove | 
Mill Sheave — 20" p.d., 4C groove | 
V-Belts 4 premium C 144 


| 
'*Matched Belts'' | 
| 
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MORSE TORQUE LIMITER PROTECTS MOTOR AND 
REDUCER FROM DEAD-STOP OF DRIVEN UNIT! 


Morse Torque Limiter and sprocket act as slip clutch on Model 55 Automatic 
Electric Shift Trimmer made by The Wheland Company, Chattanooga 
Arbors are shifted at 120 fpm, instantly stopped and locked into place 
'Forque Limiter on jackshaft is set so sprocket slips when motor torque 


(38 ft.-lbs.) is exceeded. Absorbs inertia of 1-hp, 155-rpm gearmotor; reduces 
shock on drive unit when driven shaft is stopped 


Typical application shows how you can safeguard 
drive units and eliminate shear pins 


Check these advantages of 


Morse Torque Limiters 


Eliminate downtime 


Torque-sensitive and fully 
adjustable 


Completely automatic and 
dependable 


Resume operation 
automatically 


Compact, standard sizes 


In this Wheland Electric Shift 
Trimmer, two 200-pound saw ar- 
bors are automatically moved into 
position at 120 feet per minute . . . 
then stopped dead and locked 
into place. 

The tremendous shock trans- 
mitted to the drive mechanism 
when the arbors are stopped, is 
safely dissipated by a Morse 
Torque Limiter used as a slip 
clutch between the driving and 
driven units. In addition, it pre- 
vents motor inertia from building 
up torque in the drive. 


Versatile Morse Torque Limiters 


can safely control many of the 
shock-load problems present in 
your machine operations. 
These simple devices are depend- 
ably sensitive and easily adjusted 
to desired torque limits. When 
overload or jam-up is cleared, they 
automatically resume operation, 
eliminating downtime or disman- 
tling necessary with shear pins. 
Send for Free Catalog 
A full line of Torque Limiters is 
stocked by your Morse Dis- 
tributor. For free catalog, or 
power transmission engineering 
help, see him or write today. 


MORSE CHAIN COMPANY * INDUSTRIAL SALES DIVISION + ITHACA, N.Y. 


MORSE = 


BW CHAINS, CLUTCHES, 
EZ AND COUPLINGS 


Product ginecring nuar 





UNGROUND 
BALL BEARINGS 


For All Industries 


LAN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U. S. A. 


ASSOCIATED Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd Kilian Steel Ball Corporation 


(Canado), Ltd. 240 Fleet St. East, Toronto 2B, Ont 100 Wellington St., Hartford, C 
P j i : gton St., Hartford, Conn. 
COMPANIES 240 Fleet St. East, Toronto 2B, Ont. 


use these 


GRIPCO CLINCH NUTS IF YOU ARE LOOKING for a 


supply source capable of pro- 
d I p 


^ 
with the exclusive en ineered viding high-performance ma- 
z terials that give you resist- 
exon ex Wi ance to high temperatures 
7 — and low thermal expansion; 


feature = excellent mechanical 
strength and wear resistance; 
for “‘fixed’’ fastenings for “‘hard- a —* superior dielectric strength 


to-reach" or blind assemblies. p EL and both high and low 
They wear longer, hold tighter, frequencies 


give greater customer satisfaction 
See how leading appliance manufac- isé A GOOD SOLUTION to your 
turers get lower cost fasteners into Applications problem is to check with 
inaccessible places. „Z Frenchtown. Asone of Amer- 
i ica’s leaders in engineered 
i * ceramics for over 40 years, 
s ? &» ovt |n s S | we are in a position to serve 
iiai de = — Nut & i = —— you in three ways: (1) pro- 
Clinched — Stoked-In — Hex Hole Be- T : T viding research facilities for 
Solid To Float fore Clinching £u product improvement 
Gripco Clinch Nuts can be either — through engineered ceramics, 


clinched solid for a rigid application or 
staked in with a six point staking 
punch to give a floating effect. This 
floating effect takes care of misalign- 
ment and makes the application of 
the bolt easier. Gripco clinch nuts can 
be clinched or staked with stationary 
or portable hydraulic or air equipment. 
Details on request. Write for samples 
and data sheet. 


2) assisting in design and 
development work, (3) pro- 
ducing required parts and 
components in any quantity, 
to your most exacting speci- 
fications. Want to know 
more? Write for literature. 


-Trenchtown zeres: 


87 Muirhead Avenue e Trenton 9, New Jersey 


NUT COMPANY 


308-) S. Michigan Avenue, Chicago 4, Illinois 


1 
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New Books continued 


effects of production techniques con- 
stitute factors to be taken into consid- 
eration 

Although condensed, this book is a 
rather complete source of detailed in- 
formation on metals and all the cur- 
rently significant methods of machin- 
ing, forming, joining and finishing 
them. The essentials of importgnt en- 
gineering literature, engineering and 
product standards and full descriptions 
of the best shop practice are included. 
Other chapters are devoted to inspec- 
tion techniques, fastening devices, tool 
engineering and drafting practice, ma- 
chine tool standards, power transmis- 
sion equipment, mathematics and 
tables 

Reorganized and with a new format, 
the new handbook is said to be more 
than 80 per cent rewritten 


Developing 
Your Executive Skills 


Uris, Editor, Human Rela- 
tions Div., Research Institute of Amer- 
ica. 54 x 84 in., 270 pp. Published by 
McGraw-Hill Book Co., Inc., 330 W. 
42 St., New York 36, N. Y. $4.50. 


AUREN 


There are chapters in this book on 
some of the various aspects of the 
executive’s role today, including how 
to be a good administrator, decision- 
making, long-range planning, executive 
problem solving, communication, 
working with subordinates, correspon 
dence, interviewing, sharpening men- 
tal focus and memory. The book also 
contains self-analysis tests and quizzes, 
charts such as a guide for long-range 
planning, a communications analyzer, 
and a personal efficiency guide. The 
many case histories will prove an en- 
lightening study for the young execu 
tive on the way up. 


Machining Aluminum 


Kaiser Aluminum & Chemical Sales, 
Inc. 54 x 84 in., 308 pp. Published 
by Technical Publications Dept., 
Kaiser Aluminum & Chemical Sales, 
Inc., 228 N. LaSalle St., Chicago 1, 
Ill, $2. 


Another excellent reference book in 
Kaiser’s series on aluminum fabrication 
with much practical information on 
machining the various alloys of this 

(Continued on page 379) 
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Precision gears 
custom-made by Perkins 
meet your specs 
and your time-table 


Throughout industry, the name PERKINS 
in association with GEARS has long been 
symbolical with quality and service. 
Hence — be they washing machines or 
supersonic aircraft engines — if the com- 
ponent gears of the finished product are 
custom-made by Perkins, they will be 
better products. You furnish the speci- 
fications, we'll produce the gears! 


PERKINS MAKES in all materials, metallic or non- 
metallic, and in any size, to your specifications: heli- 
cal gears, bevel gears, sprockets, ratchets, worm 
gears, spur gears with shaved or ground teeth, ground 
thread worms 


NOTE: The PERKINS PRECISION SPRING COILER is the 
latest development in the spring coiler field and elim- 
inates entirely the use of arbors and long 
It is a complete self-sufficient machine and enables 
you to make the spring you want n you want it 
— in seconds. The coiler produces any type of spring, 
in any diameter and any pitch with this range: Wire 
Sizes .005 to .125. Diameter from 32" to 12" and 
larger. Size of the compact coiler is only 7*5 x 16 
A POWER MODEL mounted on a welded steel 

cabinet base is also available. Full information on 
request. 


Perkins Machine & Gear Co. 


105 Circuit Ave., West Springfield, Mass. 


set-up time 


tee C »nsole 


AVAVAVAVAN AV AA 





Accuracy of Ledaloyl bearings makes for snug 
press-fit in the base plate of Telectro recorder. 


Johnson Ledaloy! self-lubricating bearings hold oil 
like a sponge—will never need oiling for the life of 
Telectro tape recorders. Here one is being slipped 
on to the shaft of component. 


For Accuracy, Durability And 


o 
Economy, Telectro Industries 
Uses Johnson Ledaloyl A handful of trouble-free service for Telectro 
à á s Johnson Ledaloyl bearings assure durability of re- 
Self-Lubricating Bea rings corder, yet are economical and easy to install. 


Telectro Industries Corporation of Long Island we use Johnson Ledaloyl bearings, that have the 
City, New York, insists that every component oil right in them. They last as long as the ma- 
of their wire and tape recorders must have the chines, without lubrication." 
quality and stamina to give trouble-free service A Johnson distributor services Telectro, gives 
for the life of the machine. them immediate delivery on stock sizes, calls in 
That is why they chose Johnson Ledaloyl bear- a Johnson field engineer to help work out any 
ings according to Mr. Roy Yasen, Purchasing special items. 
Agent, who says: “‘Everything considered — accu- Your local Johnson distributor has available 
racy, price and delivery —we find these self- more than 400 stock sizes in three basic types 
lubricating bearings to be the most durable in he will be glad to work with you in developing 
this price range." “People who buy these record- new economy and performance in the items you 
ers won’t be bothered with taking them apart to manufacture. Johnson Bronze Company, »08 
oil bearings," continues Mr. Yasen, ''that's why South Mill Street, New Castle, Pennsylvania. 


ith, c s eva 


GRAPHITED GENERAL PURPOSE UNIVERSAL BRONZE BARS LEDALO YL ELECTRIC MOTOR 
over 175 sizes over 900 sizes over 400 sizes over 400 sizes over 350 sizes 
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Install Chrysler Industrial Engines 


... best-engineered, most-economical answer to your power problem 


Chrysler Power is the dependable, economical, lightweight particular requirements of your equipment in the field. 
answer to your high-speed or high-torque power require- Whether equipped for Gasoline, Distillate Fuel, Propane 
ments. Within their power ranges, each Chrysler Industrial or Natural Gas operation, Chrysler Industrial Engines 
Engine is a leader in the field and is recognized as such by offer definite advantages . . . performance, ease of main 
manufacturers of almost every type of self-powered tenance, fast parts service, low initial and operating costs 


equipment. See the dealer nearest you, or write for complete 


Check the specifications. Note the optional equipment information. Dept. 31, Industrial Engine Division, Chrysler 
which can be factory supplied or installed to meet the Corporation, Trenton, Michigan. 


Lus letum] 


Chrysler Open Power Units. The open power 
units for all engines include the complete 
engine, skid base, radiator, instruments and 
nstrument pane flywhee and flywheel 
housing. Open power units for V-8 Models 
Ind. 52 and 56 (pictured), include twenty 


five gallon fuel tank 


Chrysler Industrial Model Chrysler Industrial Mo 
56 V8 Engine, 331 Cubic . Engine, 265 Cub 
Inches Displacement Displacement 
(Front End Chain Drive) (Front End Gear Drive 


GENERAL SPECIFICATIONS 


Ind. 30 Ind. 31 


No. of Cylinders 


Type of Engine —4 Cycle 


Bore — Inches 
Chrysler Enclosed Power Units. The enclosed " —— — — 
power units have the complete engine, fuel Stroke — Inches 
tank (Models Ind. 30, 31, 32 and 33— 
xteen. gallon. Models Ind. 52 and 56 - - 
twenty-five gallon), storage battery, in Compression Ratio 


Displacement — Cu. In 


and instrument panel, flywheel, " -— 
Valves — Arrangement 


eta Pistons — No. Rings 


kid base and completely 





Crankshaft — Bearings 
Camshaft Drive 5 
Optional Equipment— Chrysler Engines srpna i 
Se Camshaft — Bearings 
Crankshaft—Bearing Diameter 1 


++ + — 


e-Speed Transmissio Lubrication — Type 


in 





Volt Electrica Lubrication — Type Oil Pump 


- — — — 


ral Gas Lubrication — Oil Capacity Qts 





r Take- 





Ignition — Battery Type | 
Spark Plug— Size 


Starting — Ele« 





adio Shielding and Ignitors 


Heavy-Duty Oil Bath Air Cleaners and Current Control 


Safety Switches (Low Oil Pressure, High —— — — 
, Carburetor — Type 





Water Temperat 
Corrosion or Fungus Resistant Electrical Fuel Pump 
System - - — — — 


Weight— Approx. (Lbs. 


HORSEPOWER 


“ye CHRYSLER INDUSTRIAL ENGINES 


WITH A PEDIGREE INDUSTRIAL ENGINE DIVISION © CHRYSLER CORPORATION 





AT'S NEW BRISTOL cee 
RCA VICTOR 


"VICTROLA" PHONOGRAPH 


ON A HARTFORD THRUST RETAINER 


Fine enough for the brilliant $1600.00 Mark 
I new Orthophonic High-Fidelity "Victrola" 
Phonograph ... yet inexpensive enough for the 
$12.95 economy model, Hartford Thrust Retain- 
ers will be found in RCA Victor record players. 
They insure a properly balanced turntable. 
Minimize rumble and background noise, give 
better tracking and lower running torque. Why 
not let Hartford solve your bearing problems? 


Automation and Bristol — 


PRECISION BALLS è BEARINGS 


Through-Broached Screws The Hartford in Ball Co., Inc., 3 Jefferson Ave., 


cut assembly time at Burroughs — 


BURROUGHS, DETROIT, reports that Bristol patented 
Through-Broached Socket Screws, hopper-fed to a 
power screwdriver, cut in half the time required to 
insert set screws in critical stop dogs for their Sensi- 
matic Accounting Machine. 


THAT'S NOT ALL. Machine-fed Bristc! screws not only 
eliminate a tedious hand operation, but also cut loss 


of screws due to dropping and cross threading. 

HOPPER-FEED is no problem with the double-ended, ENGINEERED TO YOUR PRODUCT 
symmetrical Bristol Through-Broached Socket Set 
screw. It has all the hold- Dormeyer Solenoids are built to your specifications 
ing power of a standard in every detail. Constructed from only the finest 
socket set screw but, to E materials, each unit is carefully inspected for uni- 
facilitate machine assem- j form high quality. 
bly, the socket is broached 
all the way through so it 
can be inserted from 
either end. , : 

Write to The Bristol DORMETER TRANSFORMERS AND COILS 
Company, Socket Screw 
Division. A.5.5 


No matter what your requirements are, we will 
supply them. Expanded facilities enable us to offer 
the widest variety of solenoid types in the industry. 


Built to the same high engineering 
standards as Dormeyer Solenoids 


Compact, efficient —outlast equipment 
LARGE AND SMALL—WE MAKE THEM ALL life. Coils to No. 50 wire. 


>) Bristol's Hex Socket Screws Bristol's Multiple- PROMPT DELIVERY IN 
i at, Spline Socket ANY QUANTITY 
B i H SS Request catalog giving full engineering data. 
1 B ] 


f 
B g ey | | DORMEYER INDUSTRIES 


Standard in sizes as small as No. 0 in Alloy Steel and Stainless Steel. FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
THE £ ' MU screw D NM FL 3414 MILWAUKEE AVENUE CHICAGO 41, ILLINOIS 


Send specifications for free estimate. 
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New Books continued 


material. Profusely illustrated with 
clear sketches and photos and includ- 
ing many quick-reference tables, charts 
and nomographs that are useful to the 
designer as well as the machinist. 

Information is divided into sections 
depending upon the operations per- 
formed: general machinabilitv, milling, 
turning, drilling, reaming, tapping, 
boring, shaping, planing, broaching, 
grinding, filing, sawing, nibbling, and 
cutting fluids. 

l'he book provides a guide in select 
ing a specific alloy for a given design 
ind also aids in choosing the most 
suitable methods of machining fo: 
the metal-working equipment avail 
ibk A glossary of terms common 
to machining is also included 

Free copies may be obtained when 
requested on company letterhead, by 
iddressing Technical Editor, Kaiser 
Aluminum & Chemical Sales, Inc., 

N. LaSalle St., Chicago 1, M 


High Temperature 
Corrosion Data 


NACE Technical Committee Reports, 
Publication 55-6, booklet, 114 x 8 in., 
6 pp. Published by the National Asso 
ciation of Corrosion Engineers, 1061 
M & M Bldg 


g., Houston 2, Texas. 
$0.50 


Information on the high tempera 
ture corrosion behavior of 31 materi- 
ils ranging from cast iron to lead and 
including some non-metallics has been 
tabulated and published by the 
NACE. The report was compiled by 
l'echnical Unit Committee T-5B. 

he data cover a number of stain- 
less steels and high alloys subjected 
to temperatures over 400 F. Corro 
ion rates are given as low, moderate 


high versus specific temperatures 


Bearing Lubrication Analysis 


R. R. SLAYMAKER, Professor of Ma 


chine Design, Case Institute of Tech- 


nology, Consulting Engineer, Cleve- 
land Graphite Bronze Co. 6 x 94 in., 
108 pp. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y. $5. 


Written fer the machine designe: 
rather than the lubrication specialist, 


this book covers the general princi- 
(Continued on page 380) 


Product Engineering — January, 1956 


WHEN TO 
SPECIFY 
A 


FERGUSON WV ^ 
DRIVE ^ -—. 
IN YOUR NEW PRODUCTION MACHINERY 


WHEN INDEXING SPEEDS OR YOU NEED PRECISION OF 
LIMIT YOUR PRODUCTION... 001" WITHOUT AUXILIARY 
LOCKING DEVICES... 


OR IF YOU REQUIRE SMOOTH OR IF MAINTENANCE “DOWN 
STARTING AND STOPPING... TIME" IS A MAJOR PROBLEM... 


There's No Place ín Automation for 
Obsolete Indexing Devices 


Modern production methods require speeds and precision impossible to 
obtain with geneva drives and other obsolete indexing devices. The Fergu- 
son Roller Gear Drive makes it possible to increase production speeds as 
much as 10046, wbile improving product quality and reducing maintenance 
costs! The Ferguson Drive, the greatest development in indexing in the 
last thirty years, attains indexing speeds up to 1,000 per minute in some 
applications without undue shock or vibration to the Drive or machine. 
If you have machinery utilizing dial feeds, roll feeds, carrier chains and 
other types of intermittent feeding methods, investigate the Ferguson 
Drive and discover what it can do for you. 


NOW IN STOCK! FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR DIVISION 


CUT WEEKS OFF P. O. BOX 5841 ST. LOUIS 21, MO. 


DELIVERY TIME! 


The more widely used Fergu- FERGUSON MACHINE & TOOL CO., INC. 

son Drives may now be Roller Gear Division Dept. B-1 
ordered from stock with weeks P. O. Box 5841 St. Lovis 21, Mo. 

cut off delivery time and prices Send free copy of bulletin 105a and data on stock and standard 
reduced as much as 25% Ferguson Drives for high speed precision indexing of pro- 
Send in the attached coupon duction machinery. 

or write for Bulletin 105a to 
get full information, including 
load ratings, dimensions and 
data on selecting a Drive. Find 
out how inexpensive it is to COMPANY. —_— 
modernize your production 

machinery, increase produc- 

tion and lower operating costs STREET__ 


NAME 





PRD TRANSISTOR- 
MAGNETIC 


SERVO AMPLIFIER 


- weighs only 21 ounces 
- measures 37 x 2'5 x 24 


The Type R40G7W6 is a small tran 
sistor-magnetic amplifier which is 
specifically designed to drive parallel 


connected Bu Ord MK? and MK14 


400 cps servo motors from potenti 
ometer, synchro or resolver data. The 
unit has a built-in silicon transistor 
preamplifier and requires no stabil 
izer, demodulator or d.c. power sup 
ply. Truly remarkable performance is 
achieved with this unit as can be 


seen from the complete specifications 


Specifications 


Write for complete folder 
on PRD Magnetic Amplifiers 


RESEARCH & 
DEVELOPMENT CO., INC. 


202 TILLARY STREET 
BROOKLYN 1, NEW YORK 
Telephone: ULster 2-6800 


continued 


New Books 


ples of lubrication analysis in bearing 
design. The author stresses sleeve 


bearings, the most common type of 
bearing found in machines. Its discus 
sion is illustrated with case studies 
and numerical examples. There is an 
outline of hydro-dynamic theory as a 


guide to the design of bearings lubri 


cated from an external source, a dis 
cussion of the characteristics of vari 
ous bearing materials, and an analysis 
of the so-called oil-less bearings, in 


tended to perform without an external 
supply of lubricant 


l'he topic of oil viscosity is empha 


sized. The author presents a method 


of predicting 
viscosity in one operation 


temperature rise and oil 


Brazing Manual 


Committee on Brazing 

American Welding So 
Published by 
Corp., 430 Park 


N. Y. $4.75 


Prepared by 

ind soldering, 
ciety 6 x 9 in., 
Reinhold Publishing 


Ave., New York 22, 


\ much-needed book on on phase 


193 PP 


of welding that is increasing in im 
Prepared by a committce of 
attempt wa 


portance 


experts in the field, an 
made to develop standards for the in 


dustry, including terminology, As a 
first effort, hould 


prove valuable to designers for refer 


it is well done and 


ence as well as for basic information 
on the brazing 
[here are 11 pages on joint design 


ind the appendix contains a complet 


of brazable metal 


ind alloys for handy reference 
Ihe book dis S standard 


brazing including all op 


proc ess 


table of properties 


usses the 
processes, 


erations from precleaning and surface 


preparation to post-braze cleaning and 


inspection fol iluminum InagnesiiuO 


opper, steels, iron nickel and oth 


metals and allo: 


Units of Weight and Measure 


Dr. L. V. Jupson, 
of Standards, Miscellaneous Publica 
tion 214, 8 x 10} in., 64 pp. Pub 
lished by the NBS, U. S. Dept. of 


Washington 25, D. C 


national Bureau 


Commerce, 


5.40 


This publication, superseding Mis 
issued in 
length, 


(Continued on page 383) 


ellaneous Publication 121] 


1936, defines the units of 


EACH 
PART 


pi 


UNIVERSAL 
JOINT 


IS 


PRECISION Y 
GROUND 


AND 


PERFECTLY 
FITTED 


Lovejoy Universal Joints are 


precision-built for tough 
service ... are light-weight, 
quick-acting to give sensi- 
tive response and smooth 


performance. 


Compact construction 


makes them ideal for close 
quarter operation. Simplicity 
of design and absence of com- 
plicated parts assure depend- 


ability, long life and negligible 


maintenance. 


Lovejoy's full line of stand- 
ard sizes can provide you with 
the universal joint that is just 


right for any slow speed ap- 
plication. Special units can be 
made to individual specifica- 
tions on request. 

Standard sizes range from 
fractional to 207 hp., diam- 


eters !4" to 4", bores 4" to 2", 
lengths 2" to 10 54" 


Contact Lovejoy now for 
complete information. 


Request bulletin. 


LOVEJOY FLEXIBLE COUPLING CO. 


4873 W. LAKE STREET * CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 

Universal Joints 
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find a simple low-friction seal 
that’s dependable over a wide ambient 


temperature range 


minnesota rubber’s 


money-saving new 


evidence: 


STEWART-WARNER'S ““ALEMITE FARM GUN #4026A” uses a QUAD RING (Q-30) as a 
follower ring to seal the grease in the cylinder. Basic requirements were low friction 
plus dependable sealing ability at a wide ambient temperature range. This new unit 


was greatly simplified because the QUAD RING eliminated several parts previously 
required in guns of this type. The contoured lips of the QUAD RING absorb the vari- 
ations of standard tubing—stiil effecting a seal with considerably less squeeze than 
an O-ring. This low squeeze produced less friction— giving longer life 

QUAD RINGs are injection molded. Denser, tougher. 4-lip action even seals at 0 to 
5 psi! Only 60-100 micro-inch groove finish needed. No parting line on sealing 


surface. Eliminates ''spiral twist". 


free samples and data: Free samples of QuAD RINGs are available with 


a descriptive brochure containing technical information and installation data. 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 
d Phone: West 9-6781 


Dept. 201, 3630 Wooddale Ave., Minneapolis 16, Minn 
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Exciésive Features of 
LEIMAN vacuun punes 


bring you 


* Smaller Size 
* Lifetime Operation 


E | 


Curved Wings on easy-action 


* High Vacuum 
* Greater Volume 


4-WING TYPE 


hinge, maintain continuous 


wall contact. 


l 

l 

Cast iron Wings and Cylinders | 
to hord, | 

glassy smoothness —take up | 
I 

! 

l 

| 


hone themselves 
their own wear—ossure leak- 


proof seal for years. 


Extra-large Air Space pro- 
vides greater capacity, per- 
mits use of smaller pump. 


Vacuums to 20” Wg.; pressures to 15 
psig.; displacement to 162 c.f.m 


— — 


E 1 4 


Adjuster | 


wing-to-wall con- 


2-WING TYPE 


Automatic Wing 
assures 
tact, prevents sticking, guar- 


antees positive action 


Extra-long Steel Wings (not | 

composition) provide long | 

wear. Cylinder walls made 

of durable cast iron | 

Large air | 
I 
I 


space provides 


more compact pump. 


Vacuums tọ 29.9” Hg. ; pressures to 20 


lify assembly and setting 
of Adjusting Screws 


Sim 


The new Tension Type PALNUT 
Lock Nut is tightened once when as- 
sembled and never touched again no 
matter how often the screw is ad- 
justed. Only a screwdriver is needed. 


TENSION TYPE 


d. Vu LU rene 


NUTS 
How it works: — 
Resilient spring design assures smooth 


but powerful hold on screw threads for 
accurate settings, despite vibration. 


Barbs at the base prevent PALNUT 
from changing position when screw is 
adjusted. Back-off torque is twice in- 
stallation torque. 


ension Type PALNUTS are lower in cost, 

require less space, are easier, more economical 
to assemble than other tension devices. They are 
adapted to manual or high-speed power assembly. 
Need no serrations, special holes or auxiliary 
holding means. Available for thread sizes 2-56, 
4-36, 4-48, 6-32, 6-56 and 10-32. 


Write for free samples and literature. 


THE PALNUT CO., 65 Cordier St., Irvington, Il, N. J. 
In Canada: P. L. Robertson Co., Ltd., Milton, Ont. 


SELF-SUPPORT. 
ING — Needs no 
external supports 
of any kind. 


SYPHON ELBOW 


ASSEMBLY PLATE 
— Holds internal 
parts in position 
when head is 


— Permits use of 
straight pipe for 
syphon. Can be 
inserted or with- 
drawn right 


through the joint. 


bo em em em am em e um on em 


psig.; displacement to 40.8 c.f.m 


Install LEIMAN AIR PUMPS 


for dependable Vacuum (Suction) and Pressure 


Precision-made, compact 
Leiman Air Pumps have fewer 
moving parts — no tips or 
blades to renew — need no 
maintenance except oc- 
casional oiling — run for 10, 
15 and 20 years without 
trouble or shutdown. Over 
half a million installed. Con- 
sult our engineers on any air 
application. 


LEIMAN BROS., Inc. 


107 Christie St., 


FREE ENGINEERING DATA 


€ Application Book showing 60 
how -to-do-it blueprints of 
octvo!l applicotions 


€ ló.poge Cotolog showing con 
struction types, sizes, coapoc 


ities, etc 


Newark 5, New Jersey 


— " É 
Johns? ory IV 


with SYPHON ELBOW 


Johnson Joints represent the best way industry has yet 
found to get steam or liquids into rotating rolls and 
cylinders. They are completely packless, need no lubrica- 
tion or adjustment. The Type SBP shown gets steam in, 
condensate out, through the same head, Other types avail- 
able for through flow service, in sizes to meet all operating 
needs. WRITE FOR COMPLETE INFORMATION. 


z Johnson Corporation 


813 Wood St., Three Rivers, Mich. 
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New Books continued 
mass, area, volume and capacity in 
use in the United States. It also 
gives tables of interrelation and ta- 
bles of equivalents for these units in 
the metric system and in the U. S 
customary system. 

In addition, the volume 
sections of the fundamental equiva 
lents, the approved spelling and ab 
breviation of each of the most com- 
mon units of weight and measure, and 
the status of the metric system in the 
United States. All of the tables and 
other material have been revised to 
conform to current definitions, equiva- 
lents and usages. tables 
are confined to simple units, exclud- 
ing all compound units such as foot- 
pounds, pounds per foot, 
feet per second 


contains 


Conversion 


cubic and 


Basic Mathematics for 
Science and Engineering 


Paur G. AwpmEs, Illinois Institute of 
Technology; Hucu J. Miser, Opera- 
Analyst, USAF; Hamm Rem- 
GOLD, Illinois Institute of Technology, 
6 x 9ł in., 846 pp. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. 


tions 


$675 
his book is a revision of an earlier 
volume by the same authors published 
in 1944 under the title “Basic Mathe 
matics for Engineers.” The principal 


changes effected in the 
thes: 


l. The 


revision are 
text has been thoroughly 
reviewed and insure that 
it meets the needs of scientific as well 
as engineering curricula. To this end, 
the applications treated, as well as 
many and illustrative ex 
amples, have been drawn from varied 
fields of science as well as engineering. 

2. The portion of the book devoted 
to analytic 
panded 

3. The exercises have been replaced 

Many lesser changes have been 
made in order to strengthen and im 
prove the book. However, the organi 
zation and objectives of the book re 
main the same, and all of the principal 
features that distinguished the earlier 
volume from other texts in this field 
have been retained. 

This book presents the mathematics 
required for elementary science and 
engineering courses and 

(Continued on page 385) 


revised to 


exercises 


geometry has been ex 


serves aS a 
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M Have You A 


\ 


Whether you're designing a new 
product or redesigning an exist- 
ing one, chances are that the 
Acro switches can ease your path. 
You see, no other line of snap- 
action switches comes in so many 
standard types. Hence, you can, 
in all probability, profit from the 
important savings of being able 
to use a production line Acro 
switch for your special needs. 
Too, there may be the oppor- 
tunity to improve your products' 
performance . . . to solve pro- 
duction bottlenecks . . . to lower 
costs. Why not find out today? 
Write us and one of our sales 
engineers will call. 


Design Problem 


\\\ Involving Switches? 


ACRO 
777 MM 


micro-switches 


OFTEN REDUCE 
COSTS, TOO 


Write for 


CATALOG 


This 36-page switch 
catalog belongs in every 
design engineer's file. It 
gives operating char- 
acteristics, dimensions 
and other specifications 
for nearly 100 types of 
Acro switches. Write for 
your copy today. 


The Biggest Line of Little Switches 


ACRO SWIT 


CH DIVISION 


COLUMBUS 16, OHIO 


Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 





ELIMINATE EXPENSIVE FINISHING! 


FABRICATE 
OW products 


from 
ALUMINUM 


Available in widths up to 36” 


You can cut production time and increase 
output when you fabricate from pre-painted 
aluminum. Colorweld Coil, roller-enameled 
aluminum, retains its original color perfec- 
tion throughout most fabrication stresses and 
production operations. Colorweld’s baked-on 
enamel finish permits bending, forming, slit- 
ting, stamping and most drawing operations 
without scratching or peeling. By a special 
process, including careful Alodizing, the colors 
literally are welded to the metal for a lasting 
finish. 


CHAIRS 


TRAILERS TABLES 


Colorweld Coil is available in widths ranging 
from 42” to 36”, in thicknesses from .016” to 
051”. It can be coated in a variety of standard 
colors, enameled on one side or two, using the 
same or a different color 


To add sales appeal to your products at sub- 
stantially reduced production costs, fabricate 
your products from Colorweld Coil. We shall 
be glad to send you additional information, 
without obligation. Write to us today 


MEW! 


NEMA RERATED 
FRAME DESIGNS 


DRIP-PROOF 
(Open Type) 


TOTALLY ENCLOSED 
NON-VENTILATED 


TOTALLY ENCLOSED 
FAN-COOLED 


* Frame sizes from 56 
thru 326. Cast-iron con- 
struction. Furnished with 
ball or sleeve bearings. 
All exterior surfaces are 
smooth and symmetrical. 
Streamlined design af- 
fords complete protec- 
tion against dripping 
liquids or falling particles. 


® Totally enclosed, 
non-ventilated, from 
to 3 HP. Recommended 
for use in non-explosive 
abrasive dust, metal dust, 
or where foreign matter 
may enter a motor. Posi- 
tive protection of motor 
windings. Same design 
used with larger motors 
that drive propeller-type 
fans where the fan blows 
cooling air directly over 
the motor. 


e Totally enclosed, 
fan-cooled, from '/ to 30 
HP. Cooling air is drawn 
by an external fan across 
the motor towards the 
driven machine. Heat 
generated by the machine 
is not drawn across the 
motor. Same system used 
in standard, fan-cooled 
motors and explosion- 
proof designs. 


Write for Bulletin SDA-155. 


ELECTRIC MOTOR DIVISION 


139 2 227/279 722 2278 1 11 T1] 


FANS : BLOWERS : MOTORS : ELECTRONIC EQUIPMENT 
EENSE W. MARKET ST. - WARREN, OHIO 


LO 
Jf IZ 
t 


SOUTHERN STATES IRON ROOFING COMPANY 
GENERAL SALES OFFICES, SAVANNAH, GEORGIA 
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New Books continued 


preparation for a course in the calcu 
lus. It contains the topics from alge 
bra, trigonometry, and analytic geo 
metry that are needed to meet this 
dual objective. An attempt has been 
made to render the explanations and 
discussions unusually clear and com- 
plete so that the book can also be 
used for home study, or in courses 
where greater reliance than usual is 
placed on the student’s reading. 

Illustrative examples are worked 
out in full so that the reader can see 
in operation the principles discussed 
in the text and so that he has a clear 
procedure after which to pattern his 
own work. 

One purpose of the book is to show 
the student how elementary mathema 
tics is used in scientific and engineer- 
ing applications. Therefore, the book 
contains many uses of scientific and 
engineering symbols and terminology, 
ind. numerous illustrations, graphs, 
examples, and exercises from science 
ind engineering 


Introduction to 
Electronic Analogue 
Computers 


C. A. A. Wass, Sr. Principal Scien 
tific Officer, Royal Aircraft Establish 
ment, Farnborough, Hants, England 
and General Editor D. W. Fry, 
Atomic Energy Research Establish- 
ment, Harwell, England, 53? x 8} in., 
231 pp. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42 St., New 
York 36, N. Y. $6.50 


[his book is an up-to-date report 
on the present status of analog com 
puting, constituting à professional de- 
scription of analog differential anah 
zers and their components. Both 
theorv and design are treated in a 
sufficiently basic manner to be ap 
plicable to U. S. developments and 
machines. There is an excellent set 
of references covering many items not 
common knowledge among American 
{i idc TS 

Mter introductory material, the au 
thor treats the mathematical problem 
statements of a variety of systems 
amenable to analog computer solu 
tion; these are discussed by means of 
simple, idealized computing networks 
which serve to introduce the basic 
characteristics of components. The 

(Continued on page 387) 
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INVESTMENT 
CASTING IS 
ECONOMICAL 


e Performance requirements demand use of alloys that are difficult to form 
or machine. 

e intricate shape or unusual contours cause expensive machining, finishing, 
and/or assembly costs. 

e Production runs too small to warrant machine set-ups. 

e Part sizes are smaller than 10" or lighter than 10 pounds. 

© Realistic tolerances and inspection standards are specified. 


ARWOOD engineers will gladly help you with your design and production 
problems. They are casting specialists. Let them study your blueprints or 
a sample part and save you time, effort and money. 


A CASE IN POINT! 

LIGHTER, STRONGER, CHEAPER 

Stainless steel hinge for military ordnance com- 
ponent was formerly composed of a stamped bracket 
and machined hinge, welded together and assembled 
to a complicated anti-rotation device. Entire unit is 
now cast in one piece and is lighter and stronger. 
Hole-reaming is only machining required. 


Write TODAY for your FREE copy of “A Critical Survey 
of Investment Castings”, written especially for design 
and production engineers. 


ARWOOD PRECISION CASTING CORPORATION 
68 Washington Street * Brooklyn 1, New York 
Plants: Brooklyn, N. Y. è Groton, Conn. © Tilton, N. H. è Los Angeles, Calif. 
“PIONEERS IN INVESTMENT CASTING” 





Molten Aluminum 
Coating Process 


In many cases, expensive high alloy strategic steels may be re- 
placed with low alloy steels which have received the ALUMI- 
COAT Molten Aluminum Coating Process. Under high temperature 
conditions, these low alloy steels would ordinarily oxidize and 
scale, but after the application of the ALUMICOAT Process, 
they have proven superior to strategic alloy steels. 


The Alumicoat 
Process has been 
TABLE SHOWING ALUMICOAT PROTECTION successtully applied 


Temp. Time Change in 


Stee! Somples ird to Jet Aircraft 
WITHOUT ALUMICOAT Components, 
Petroleum Refinery 
Chromium Steet 1,350 24 84% Equipment, Exhaust 


WITH ALUMICOAT Manifolds, Diesel 

h Plein Stee! 1.350 * 0.1% Engine Components, 
Another NEW — — " etc. Full details 
| — —* 00% of the Alumicoat 

eavy- uty | — *—— Process will be 


furnished upon 


e request. 
an- 
The above table showing ALUMICOAT 


e e protection, is a factual report of the pro 
The Model BKN Single Cylinder tective capacities inherent E the application 


of this process to different metals at different 


3.2 to 6.8 hp. conditions 
Brand new in —— n the in- ARTHUR TICKLE ENGINEERING WORKS, INC. 


creasing demand among original equipment 21-D Delevan Street * Brooklyn 31, New York * MAin 5-4200 
manufacturers and engine power users for a — —— T 
compact, light weight, HEAVY-DUTY Air- 
Cooled Engine that offers a broad, flexible 
power range. 
With a 17.8 cu. in. displacement, the new 
Model BKN delivers 6.8 hp. at its top speed of 
3600 rpm., and 3.2 hp. at a minimum speed of 
1600 rpm. Incorporated in this engine are all 
of the traditional Wisconsin Heavy-Duty fea- 
tures, including tapered roller bearings at both 
ends of the crankshaft; high tension rotary 
type outside magneto with Impulse Coupling; 
pump-circulated, constant-level splash lubrica- 
tion system and efficient AIR-COOLING at all 
temperatures from sub-zero to 140° F. 
The Wisconsin line of Heavy-Duty Air- 
Cooled Engines comprises a total of 12 differ- : : i 
ent models, in 4-cycle single cylinder, 2- and . . . for finer regulation of water, oil or gas 
4-cylinder sizes, encompassing a power range First needle valve to combine all the characteristics called 
of 2.3 to 36 hp. Here is power selectivity to fit for in modern industry. Embodies sturdiest basic construc- 
your equipment requirements with maximum tion—machined from solid bar stock—suitable for pressures 
power advantage and economy — Power to Fit to 10,000 psi and equally efficient in lower range. Note 
the Machine and the Job. Do Ae 0— — 
a . . . 1 7 onowe rocess, 1 d 
Our Engineering Department will be glad to Eandis eid cM oru two-piece 
co-operate with you in adapting Wisconsin valves. Stem 416 stainless steel. Stem 
power components to your equipment. For de- 


. : threads fine pitch for strength and 
tailed data on the new Model BKN, write for micrometer regulation. Body electro- 
Bulletin S-183. 


zinc plated. Sizes !4" to 1", globe and 
angle patterns. 


WISCONSIN MOTOR CORPORATION BM T j LOT Ask for new Needle Valve Catalog 


18.8 Chromium Nickel 1.350 24 17 0% 


25-20 Chromium Niche! 1.350 4 83% 
27% 


a t Lmirr 
s MARSH INSTRUMENT CO. Sales Affiliate of Jas. P. Marsh Corp. Dpt. 39, Skokie, II 


MILWAUKEE 46, WISCONSIN Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 
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New Books.. e Continued 


computing components are then de- 
scribed in detail, with attention to 
their inaccuracies, defects and short- 
comings. Noteworthy is the inclusion 
of a number of newer, nonlinear com- 
ponents. Detailed descriptions of set- 
ting up analog computers for solving 
a number of specific problems are pre- 
sented. These include road vehicle 
suspension, aeroplane flight with au- 
tomatic control, a naval "battle" with 
ballistics, and motions of a charged 
particle in combined electric and mag- 
netic fields. The book also describes 
ind illustrates a number of existing 
computers, including Tridac, one ot 
the biggest computers in the world 


Chemical Compositions and 
Rupture Strengths of 
Super-Strength Alloys 


9 x 12 in, 8 pp. Published by the 
American Society for Testing Materi- 
als, 1916 Race St. Philadelphia 3, 


Pa. $0.75. 


Prepared by a task group of Sub- 
committee XII on Specifications for 
High-Temperature Super-Strength Al- 
loys of ASTM Committee A-10, this 
list was to include “all super-strength 
alloys known to or used by the vari- 
ous industries, giving chemical com- 
positions and available properties.” 
Because mechanical properties mean 
little without the details of processing 
and heat treatment, only the 100 and 
1000-hr rupture strengths have been 
given and these only to give an indica- 
tion of the relative high-temperature 
strengths of the various alloys. Since 
most of the alloys listed are of a pro- 
prietary nature, the probable patentee 
has been listed 


Differential Equations 


Lester R. Forp, Prof. Emeritus of 
Mathematics, Illinois Institute of 
Technology, 64 x 94 in., 291 pp. Pub- 
lished by McGraw-Hill Book Co., 
Inc., 330 W. 42 St., New York 36, 
N. Y. $5. 


This new second edition is de- 
signed for readers seeking a text in- 
termediate between the elementary 
books that emphasize the techniques 
of solving special types of equations 
and the advanced texts that presup- 

(Continued on page 389) 
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STRONGER 
CLEANER 
LIFETIME 
THREADS 


in lighter, softer, thinner materials 


with MECN 


Screw Thread 
Inserts 


Heli-Coil Inserts, coils of stainless steel or 
phosphor bronze wire, produce superior in- 
ternal threads that solve many design prob- 
lems. Thousands of manufacturers are using 
them to greatly increase thread strength in 
light metals, wood, plastics; to stop corro- 
sion, seizing and galling; and to increase 
thread life. In thousands of applications 
Heli-Coil Inserts now enable designers to 
use thinner materials, shorter thread engage- 
ments, lighter materials—to save space, 
time and money. 

Send in the coupon today. You'll get sam- 
ples and complete information. 
Heli-Coil Inserts conform to official Military 

Standards MS122116-122275(ASG), 

MS124651-124850(ASG) & MS33537(ASGI 


* Reg. U. S. Pat. Off. 
eS ee ee 


HELI-COIL CORPORATION 


( 161 Shelter Rock Lane, Danbury, Conn. 


® 
[] Send samples and Design Manua! 652A. 

[] Send samples and Military Standards Manual 689A. 

[] Please have a Heli-Coil Thread Engineer call. 
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For Every Product from 
Gas Cylinders to Boats . . . 


MEYERCORD 


DECAL Nameplates 
do the iob BETTER! 


JERE 
ELIN 1 
BEN que 


----NH- 


Xr) dm j 


PERCENT 


IMPROVEMENT IN IMPACT FATIGUE 


m F eN oe of your pont precion bust “roca MRT 


30 40 7O 90 100 110 


SHANK DIAMETER 
PERCENT OF THREAD OUTSIDE DIAMETER 


is one of your most precious busi- 
ness assets. Make sure your brand 
identification will be seen to the 
very best advantage by your cus- 
tomers and your prospects . .. make 
sure you always specify Meyercord 
Decals. Without obligation, let a 
Meyercord Sales Engineer show 
you how and why Meyercord De- 
cals can do the job better for you. 


OF DECAL NAMEPLATES 


Send today, on your 
company letterhead, 
for this valuable full- 
color guide to every 
industrial problem in 
marking, identit 

tion, instruction, and 
information. Gives you 
hundreds of new ideas 
for application of de- 
cals to your products. 


Figure 1. 


THE MEYERCORD Co. 
UWoldli Lergest Decaleomania Manufacturers 


Dep:. M-318, 5323 WEST LAKE STREET * CHICAGO 44, ILLIN OIS 


ELECTRIC HEATING UNITS 
Vulcan Ring Heaters 


The some stondord construction as 
Vulcan cartridge and strip heaters. 
Coil of highest grade resistance wire 
is supported in and insuleted from 
sheath by refractories of proven 
quality 


Figure 1, page 4 in the Engineering Section of our 


catalog —"Fatigue Strength is improved when the 
shank diameter of the bolt becomes less than the O.D. 


of the thread," is just one of the several factors that 


Easily installed by clamp- 
ing against the surface of 
i ; à hot plotes, pots, defrost- 
tions of finished hexagon nuts, where highly stressed Y ers, vulcanizers, moulds, 
dies, water heaters, etc. 


are discussed, on pages 3, 4, 5, and 6, in the applica- 


bolts of special material are required. . . . Fourteen 


topics, concerning the technique in the manufacture 


and proper installation of our product are covered in Rust-resisting sheoth for 


temperatures to 750° F. 
this twenty-four page brochure—requests for this 
A s Stainless steel sheath 
literature will be handled promptly. for temperatures to 


6 standard sizes 
anupacté Standard 

NATIONAL m i mm sutton acne Special sizes available 

MACHINE = #eragon Tats... Hughock VULCAN ELECTRIC COMPANY, Danvers 18, Mass. 

Marsden” locknuts, EXPERIENCED SPECIALISTS IN ELECTRIC HEAT 


and 
PRODUCTS Makers of Vulcan Electric Soldering Tools, Electric Solder 
j sae Pots, Electric Branding Irons, Electric Heating Units 
hi ) c ) 3 
44253 Utica Rd., UTICA, Mic _ See 8-page Vulcan catalog in Sweet's 


Product Design File for 1955. 
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* ELECTRIC COUNTERS 
and ACTUATORS : 


SUPER: WIZARD 
1000 CPM. 


5 watts input. 
Balanced Armatures 
4 and 6-digit mod- 
els in basemount, 
panelmount and 
dustproof enclosed 


types for 60, 40- 
50, 25 cycles and DC; all voltages to 230. 


Purchase cost only 18¢ per million counts. 


STRE A 


1000 counts per minute 
7 watts power consumption 


Balanced armature 

Quiet operation. No AC hum. 
Tamper proof housing 
Lubrication not required 
Available in basemount and panel 
mount models—also to count dozens 
for 60, 40-50, 25 cycles and DC all 
voltages to 150 


6,000,000 COUNT LIFE 


Á> MERCURY 


4-digit Reset 

600 Counts per minute C- 
3 watts power input. & 
4-digit Basemount and Panelmount 
models also to count dozens all 


voltages to 115, AC or DC. 


<> mercury 


5.digit non-reset 
600 Counts per minute 


3 watts power input 


Tamper proof construction 


702-10 W. Jackson Chicago ó, Illinois 
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New Books 


continued 


pose a good deal of mathematical ma 
turity. While the usual special meth 
ods are not neglected, they are fitted 
into a which the 


general points of view are 


presentation in 
empha 
sized 

udinary and pal 
interpola 
tion and numerical integration and 
the numerical solution of differential 


equations. The 


[he text covers 


tial equations, including 


introductory chap 


ters stress the geometric approach 
methods and lead 
gradually into the varied ipplications 
of the subject followed 


by accurate statements and rigorous 


and elementary 
lhe SC ire 


proofs of existence theorems reduced 
to their simplest forms. The latte: 
constitute the foundation for the latei 
methods of numerical solution. La 
place transforms are introduced and 
irticles are included on elastic vibra 
tions, planetary bits, wave 
ind the flow of heat 


methods of 


motion 
\dditional 
solution are 
given, including that used in poten 
tial theory and the flow of heat. A 
mm plete set ot 


1 
eI ilso incl 


numerical 


problems and an 


Radio Operating 
Questions and Answers 
J. L. Hornunc, Hopkins Engineering 


Co., and A. A. McKenzie, 
Editor, Electronics, 53 x 84 in.. 571 


pp. Published by McGraw-Hill Book 
Co Inc., 330 W p SI New York 
36. N. Y. $4.50 


Associate 


I his volume brings ip to date a 


book that has been an old standby for 


over a third of a centurv to aid in 


preparation for government examina 
tions for commercial radio operators’ 


licenses of all types 

As in earlier editions, the que 
ms are those found in the booklet 
Study Guide and Reference Ma 


terials for Commercial Radio € )peratoi 
Examinations," published by the FCC 


and available from the Superinten 


dent of Documents, Government 
Printing Office, Washington, D. (€ 

It should be recognized that this 
book is not a radio or electronics text 
ind that such books may be needed 


to supply a full understanding of the 
inswers given. The actual examina 
tion questions are of the multipk 
choice type, which precludes the possi 


(Continued on page 390) 


FOR LARGE OIL SEALS 


IN SMALL QUANTITIES 
AT THE LOWEST COST SEE 


A 


Universal’s unique manufactur- 
ing method which eliminates 
tooling charges for unusually 
large diameter oil seals is ideal 


for experimental and small 


quantity orders. 


Precision-built to give long, 
efficient, trouble-free service— 
all Universal Oil Seals 'specially 


engineered for floatability, 


self-alignment and automatic 
take-up. 


OL seals for every 
Zs 


p^ 


UNIVERSAL 
OIL SEAL CO. 


P.O. BOX 74 
PONTIAC, MICH. 


7 a 





Mass Gear can generate spur, helical 
and worm pinion rod in all types of 
material including plastic. 


Mass Gear can also produce any type 
of serrated or special form rod that can 
be generated. 


These rods are available up to 6 feet in 
length, from 5/32” to 1 4” in diameter. 


Mass Gear products are made to 
A.G.M.A. standards, thus insuring uni- 
form quality. 


Illustrated brochure showing interesting 
designs and suggestions available upon 
request. 





assachusetts Gear & Tool Co. | 
WOBURN, MASS. 


RECORDS 
TWO INDEPENDENT 
VARIABLES FROM 
ANALOG OP DIGITAL 
INPUTS 


X-Y PLOTTER w€—— dials 
compact, desk-size unit 
AND RECORDER designed for general purpose 


graphic recording from analog 
or digital inputs with stand- 
ard Librascope converters or 
special modifications engi- 
neered to customer require- 
ments. Unique pen travel, 
fast and Aid. Full 
chart visibility allowing 
curve generation to be ob- 
served at all times. Write for 
detailed catalog information. 


Mechanical and electrical 
analog computers, digital 

computers, input-output 
devices and components 





New Books continued 


bility of passing an examination by 
a strict memorization of the answers. 

Elements 1 and 2 are completely 
revised, and new questions have been 
added to elements 3 and 4 as required 
Questions on transistors and color tele 
vision are included for the first time 


American Standard System for 
Straight Bevel Gears 


84 x 11 in., 9 pp, paper-bound. Pub 
lished by American Society of Me 
chanical Engineers, 29 W. 39 St. 
New York 18, N. Y. $1. 

This system (ASA B6.13-1955) 
for the design of straight bevel gears 
is a development from a system orig 
inated by the Gleason Works and 
adopted by the AGMA in 1922 and 
revised in 1940. Changes made in 
the present revision (1955) are: (1) 
slight increases in clearance and whole 
depth which are proportionately 
greater in the case of fine-pitch teeth; 
(2) somewhat different proportional 
tooth thicknesses of pinion and gear 
for approximately equal strength as 
determined by improved methods of 
analysis and design; and (3) adoption 
of 20 deg as the pressure angle, in 
stead of 144 deg as previously. In 
formation regarding angular gears is 
added. 

The text pages described the gen 
eral basis of the system and show the 
calculations used to obtain the tooth 
proportions and blank dimensions 
This Standard was prepared with the 
cooperation and approval of the 
AGMA Bevel Gearing Committee. It 
was presented to ASA Sectional Com 
mittee (B6) on the Standardization 
of Gears by its Subcommittee on 
Straight Bevel Gears 


Handbook of 


Acoustic Noise Control 


Wright-Air Development Center, 
Wright-Patterson Air Force Base, 
8 x 103 in, 308 pp, paper-bound 
Available from U. S. Dept. of Com 
merce, Office of Technical Services, 
Washington 25, D. C. $8. 

This publication is a revision of and 
supplement to Vol. I, prepared fo: 
the Aero Medical Laboratory, Wright 
Air Development Center. Vol. I and 


(Continued on page 391) 
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New Books continued 


its supplement treats the generation 
and control of various types of noise 
sources. Vol. II analyzes the interac 
tion between noise and man and is in 
the process of being supplemented 

l'he supplement begins with Chap 
ter 4 which is a review of the genera 
tion of aircraft propeller and recipro 
cating engine noise. Subsequent ad 
denda are made to Chapter 6 on noise 
generation in axial flow compressors 
ind ventilating fans and to Chapter 11 
on insulation and transmission of im 
pact and airborne sound. In Chapter 
12 the specification of sound absorp 
tive properties is covered in a detailed 
and careful analysis. Sound transmis- 
sion and absorption in lined ducts and 
the acoustical shielding by structures 
are also described in this Chapter. 

It should be understood that this 
supplement is meant to correct and 
amplify Vol. I of this report and is not 
intended to be used alone; however, 
within its coverage, it gives a very com 
plete mathematical description of the 
various phenomena involved. 


Electronic Circuits 


luomas L. MARTIN, JR., Prof. of Elec 
trical Engr. and Head of Dept. Univer 
sity of Arizona. 6 x 8ł in., 707 pp. 
Published by Prentice-Hall, Inc., 70 
Fifth Ave., New York 11, N. Y. $12. 


[his new book offers a systematic 
method of formulating electronic cir- 
cuits. The method is largely independ- 
ent of whether the electronic compon 


gas tube, transis- 


ent i$ à vacuum Or g 


tor or magnetic amplifier. Well-known 
principles of circuit theory are shown 
that apply to any electronic circuit, 
so that electronic circuit design is 
reduced in a simple way to ordinary 


circuit design. 


A Professional Look at the 
Engineer in Industry 


6 x 9 in., 124 pp, paper-bound. Pub- 
lished by National Society of Profes 
sional Engineers, 1121 Fifteenth St., 
N.W., Washington 5, D. C. $3.00; 
NSPE members, $1.50. 

Many questions plague the average 
engineer about his status as a profes 
sional employee and each individual 
must sooner or later find his own 


answer about his place in industry and 
(Continued on page 393) 
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MUNDI LAND 


WELDING NUTS 
«ee Make Tough Jobs Easy! 


If you’ve got a product involving metal fabricating, 
fastening or assembling, chances are you can use Mid- 
land Welding Nuts to big advantage. 


They come in all sizes for every-sized job. Welded 
to the part or parts concerned, they don’t have to be 
held while bolts are turned into them. Thus one man 
can often do the work of two. 


And they’re indispensable when it comes to those 
tucked away, hard-to-get-at places. Welded in advance 
to those inside spots where it is difficult—or impossible— 
for hands or tools to reach, Midland Welding Nuts hold 
fast while bolts are turned into them. 


If you're a designer, you'll want to know about these 
time and labor-savers, too. Midland Welding Nuts will 
solve and simplify many of your problems, too. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St, New York, N. Y. 
Manufacturers of 
Automobile and Truck Frames ° Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 





COMPACT 


Poertess. Blowers 
for OEM Applications 


DIRECT DRIVE blower equipped with space saver motor. 
Custom-built by Peerless for high pressure, big volume 
air delivery. Designed to customer's specifications. 


TWIN BLOWERS for use in electronic equipment. Built to 
customer and government specifications. Protected against 
fungus and high temperatures. 


@ Practical experience and complete produc 
tion facilities at Peerless Electric help us solve 
equipment cooling problems quickly and effi- 
ciently. We work with many of the nation's 
top producers of electronic equipment. We de- 
sign and build our own motors. We design, 
engineer and build our own fans and blowers. 
From start to finish we have complete control 
of our products. Let our engineers tackle your 
equipment cooling problems. We will work to 
your size restrictions and give your fans or 
blowers the capacities and qualities that make 
your equipment operate best. 


WRITE FOR PEERLESS BULLETIN SDA-160 


FAN AND BLOWER DIVISION 


tHe Peerless. C COMPANY 


FANS . BLOWERS . ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 
1406 W. MARKET ST., WARREN, OHIO 


ROTATING or STATIONARY ASSEMBLIES 
held together EASIER with 


Retaining Rings 


Conveyor roller application at operate in very confined space, 


left shows how Spirolox attains Secret ol Spirolox adaptability 
neat, compact, simplified design, is patented fwo-turn construc: 
even on rotating assemblies tion, which makes possible 
Stationary application of lock unique locking characteristic... 
assembly illustrates how Spirolox will not jump out of groove. 
can be applied to hard-to-reach Always provides a uniform 


shoulder . 


FREE DATA BULLETIN U. S, Pat. No, 2,450,4; — 
md Foreign Pats CATALOG 


places where retaining ring must . no lugs, no gap. 


Send blueprint of your retaining proble: 
Ramsey Corporation, St. Louis 8, Mo. 


or Stationary 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


TOGGLE CLAMPS 
35 Types & Sizes 


Note These Features—Reomed 
Holes—Hardened Serrated Bushings — 
High Tensile Strength Rivets 


STANDARD 
FIXTURE CLAMPS 
15 STYLES... 136 SIZES 


E. COMPONENTS 
| Over 1000 different Types & Sizes 
J ovailable from stock. 
—— LEE. Write NEW TEMPLATE for CATALOG 


WEST POINT MFG. CO. 


26935 W. 7 Mile Road, g Detroit 19, Michigan 
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continued 


New Books 


in the 
Often decisions are 


surrounding economic climate 
reached as a re 
sult of pressures brought to bear by 
an immediate employer, an eloquent 
associate or a 


persuasive nc Wspape! 


olumnist. Certainly the limited view 
of any one of these sources is inadi 
quate when one considers the impor 
tance of these questions and th 
complexity of the situation creating 
the need for practical solutions 
Rival claims for unionism and pro 
fessionalism have often seemed to 
eliminate the possibility of a middle 
road for the professional employee 
Ihe older unions and the National 
Labor Relations Act, better known 
is the Wagner Act, tended to ignore 
basic differences between professional 
employees and the larger group of 
skilled and unskilled labor As a re 
sult, a policy statement of the NSP} 
declares: “It is definitely unprofes 
sional for a professional engineer, pro 
fessionally employed, voluntarily to 


join a heterogeneous labor union, 
dominated bv, or obligated to, non 
professional groups." 

However, organization has been the 
keynote of the current industrial age 
There are between 75 and 100 na 
tional engineering organizations ci 
different fields 


interest, SCTVICC ireas 


ering branches, 
types ot 
employment, and even branches with 


in branches. No 


can deal effectively with the 


single component 
major 
Engineer-in-In 
NSPE has 


prepared this report to discover the 


problems and so the 


dustry Committee of the 
means and methods whereby the 
interests of this employee group can 
be defined, recognized and treated 
A review of the history of engineers 
and unions is important to a prope: 
understanding of the current situa 


tion and indispensible when plans 
for future action are under considera 
tion. In this book, an analvsis of th« 
Wagner Act, its important implica 
tions and some sample case decisions 
make clear the provisions which af 
fected engineers at the time and des 
ribes the trend of opinion evident in 
the National Labor Relations Board 

Serious limitations in the Wagner 
Act resulted in a unified campaign on 
the part of the professional societies 


to modify the law by permitting pro 


f 
fessional employees to refuse membi 
ship in a collective bargaining unit 
unless a majority of professional em 

(Continued on page 395) 
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SHOCK PROTECTION 


for delicate instrumentation 


Pennies invested 
Thousands saved 


Jewel 
bearing 


.- 
Silicone 

E rubber jewels with r 

TT silicone rubber or 

hole cushions provide inexpensive sh 

resistance for any instrument 

provides variable cushioning to sui 

different operating condition 


mountings to any specilnicati 
ewel 


Screw 
setting 


trolled movement of j 


X 


Bird Cushion Jewel Asse 

safety factor to yo 

ing waste and tear 

in bearing adjustmen 

Let actual tests prove the superb pe 

Bird Cushion Jewel Assen Send specifications 
and sizes of jewel bearin you require. Bird will 
send you samples for testing in your own plant 
Bird engineers are available for all your small 
bearing problems 


— 
ufui 


vv VV v 


ANNE 


Over 40 years of serving industry with Quality jewel bearings 


ME bed &,Co., Inc. 


Sapphire and glass jewels Precision glass grinding Jewel mounting and assembly Sapphire stylii 
20 Spruce Street, Waltham 54, Mass. 


YOUR PRODUCT 
DESERVES THE BEST 


ç ? 
Conte lta lion — Design — Engineering - Preduth on 


These services are available to you on all applications involving use of 


PANELS DIALS —— NAMEPLATES SPECIALTIES 


Screening « Lithography * Etching *« Engraving 


LACKON — MIL-P-7788 


RADIOACTIVE SOURCES — LUMINESCENT MATERIALS 
—— PROCESSED ISOTOPES —— 


Sealed Sources ¢ Radiations Standards * Radioactive Foils * Safety Markers 


Photographic Re produc tion 


Self-Luminous Compounds * Luminous Markers * Radium Products « Light Sources 
Neutron Sources * Radiographic Sources * Light Standards « Radioactive Batterie 


lonization Sources * lonotron Static Eliminators 


PHOSPHORS — X-RAY SCREENS 


Television Phosphors * Phosphorescent Powders « Fluorescent Powders 


for further information address Dept. PE-1 


UNITED STATES RADIUM CORPORATION 


Eastern Sales Office: 535 Pearl Street, New York 7, N. Y 
Western Sales Office: 5420 Vineland Ave., N. Hollywood, Calif 
European Sales Office: 36 Chemin Krieg, Geneva, Switzerland 
Plants at: Bloomsburg, Pa., Bernardsville, N. J., Whippany, N. J., N. Hollywood, Calif 
— — —— —— — — — — — —— — — 





\ MAIL THIS REQUEST 
3 TODAY 


Sparta reporfs on 


LDING IN THIN SECTIONS | 


rocess indus- 
m end samples. 


CUSTOM MO 


ial 
i t new materia, 
an impo graphic illustratio 


pee — — 
ADDRESS: —— 


CITY: mpm ales tm Hi 

Ma batterie Hi 

POSITION: ——MMM ae co. | 
send SPARTA MANUFACTURING OHIO 


to: Dept. PE “"Tetseal”’ DOVER, 


EXPLODED VIEW OF TYPICAL 
CUP SEAL APPLICATION 


TEFLON’S unique properties 


combined with our technique of custom molding 
TEFLON in thin sections and shapes, offer impor- 
tant advantages in product design. 


" If you have a part now made of a flexible 


material which will not withstand severe 
conditions of temperature or corrosion, 
TEFLON is the answer. TEFLON is chem- 
ically inert . . . heat resistant (500° F or a 
—100" F) .. . has a very low coefficient 
of friction . . . does not absorb moisture. 


Our trained engineers will work with you on 
any application of TEFLON Cup, Ball or Shaft 
Seels, Washers, Gaskets or Diaphragms to meet 
your exact requirements. 


‘a The first cost can be the 
least if it is the last cost 


MANUFACTURING. CO. 
DOVER, OHIO 
Phone: 4-2755 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils...reporting back to you ev- 
ery significant innovation in technology, selling 
tactics, management strategy. He functions as 
your all-seeing, all-hearing, all-reporting busi- 
ness communications system. 


THE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It’s been said that 
in a business publication the editorial pages tell 
“how they do it”—“they” being all the industry’s 
front line of innovators and improvers—and the 
advertising pages tell “with what.” Each issue 
unfolds an industrial exposition before you — 
giving a ready panorama of up-to-date tools, 
materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 

y P 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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continued 


New Books 


ployees vote for inclusion. The ‘Taft 
Hartley Act included this provision 
as well as a definition of the term 
‘professional employee’ which had 
been derived from a similar definition 
established by the 
the Wage-Hour Act 


Considerable 


f 


idministrator of 


opposition still re 
mains to the provisions and definitions 
in the Taft-Hartley Act as they affect 
professional employees. In particular, 
the unions resent the freedom from 
control permitted by law. Taft-Hart 
ley is still and will continue to be the 
center of controversy every time Con 
[he Engineer-in-Indus 
try Committee finds from a study of 
cases that the NLRB performed a 
difficult task in administering the law 
with commendable objectiveness and 


gress meets. 


common sense designed to give th 


principle of voluntary professional 
separation the most liberal application 

Having established the background 
ind current legal status of professional 
employees, the Committee goes on 
to describe their causes of dissatisfac 


tion which seem to narrow down to 


lack of 


ment communications, utilization of 


proper engineering-manag¢ 
engineering manpower, economic rc 
muneration, and 
ment A brief 


salaries over the past thirty vears 


professional treat 


review of engineer 


[hat professional engineers ha 


cause for complaint seems unque 
tioned. The best course of action to 
repair these errors, however, forms the 
bone of contention between profes 
sionalism and unionism. In the middle 
of the struggle stand the thousands of 
engineers, many of whom are confused 
ind uncertain in their attempt to 
achieve both economic advancement 
and professional growth. Surveys in 
dicate that only about a third of thi 
working engineers believe their inte 

ests are strengthened by membership 
in a collective bargaining organization 


I'he middle ground is represented 


g 
by groups of engineers who contend 
that in large organizations it is un 
realistic to expect individual personal 
relations between the professional and 
management. Some form of organiza 
tion, of communication, is needed 
and these have become 


board 


known as 
"sounding organizations" oi 
“non-bargaining organizations.” The 
exact classification of these groups i 
difficult to determine and this con 
fusion has limited their effectiveness 
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New publication by Purolator is the first comprehensive filtration 


guide ever edited specifically for designers 


Question: 


Where can a designer find all the 
answers to his filter problems? 


Where can filters be used profit- 


ably? When should they be used? 
How do filters save money? What 
are the facts about degree of fil- 
tration, flow rate, contamination 
to be removed, viscosity of fluid? 
These are questions that con- 
tinually come up in design work 
But, up to now, no handy, author- 
itative source has been available 
for the designer’s files. 


PAGE 

WHY ARE FILTERS USED 4 

WHERE FILTERS ARE USED 6 
PLANNING FILTRATION IN ADVANCE 8 
FILTRATION ENGINEERING 10 

How filters are applied 10 

Glossary of filtration terms 16 

How Purolator filters are made 18 


PURDLATOR 


FIRST in the 5 field of filtering 


Answer: 


Purolator's new “‘Filtration 
Manual for Product Designers" 


Now, for the first time, Puro 
lator's new manual gathers allthe 
answers in one place and makes 
them available to the prod 

designer. “Filtration Manual fo 
Product Designers" 


spells 
application considerat 
detail and includes a 
glossary of terms th 
filtration. Here are 


section headings 


PAGE 


WHERE THE DESIGNER CAN SELECT A FILTER 22 


Gasoline engine lubrication 23 
Tank and crankcase breathers 23 
Air intake for engines and compressors 23 
Hydraulic fluid 24 
Machine tool coolant 25 
Bulk fuel handling 26 
Diesel engine fuel 28 
Diesel engine lubrication 28 
Fuel oil burner 29 

APPLICATIONS THAT CALL FOR 
SPECIALIZED STUDY 30 


MAIL THIS COUPON FOR YOUR COPY 


Dept. D7-129, Purolator Products, Inc., 970 New Brunswick Ave., Rahway, N. J. 


Please send me the following 


Copy of ‘Filtration Manual for Product Designers 
I'm including 25¢ to cover postage and handling 
Enclosed is a description of our filter problem. How should we solve it? 


NAME 
COMPANY 


CITY 


TITLE 


ADDRESS 





mean by @ 


COMPLETE L1 — 
LINE 


Our new catalog of Standard Threaded 
Products lists over 4000 items car- 
ried in stock to be shipped out to 
you within 24 hours—often sooner! 


FOR ANY PURPOSE 


IN ANY SIZE 


«from a package 
fo e carlood 


— 
I 
ES 
LI 
ES 
E 
ES 
E 
i 
— 
Eu 
E 
i! 
LN 
Lu 
- 


—uuult 


A 
\ 


Our maintaining such large 

stocks of all 4000 items means lower costs to 
you because no large inventories are needed, 
service is faster. Our better methods of manu- 
facture produce a higher quality product. 
Good reasons why so many industrial users in 


the last 83 years have come to specify “Chicago” 


Screws. 

Service-Conscious Industrial Supply Dis- 
tributors EVERYWHERE carry complete 
stocks of “‘Chicago’’ Products. To speed de- 


livery time, call the one nearest you. 


74: CHICAGO 
SCREW COMPANY 


The complete Chicago “Safety Pius” line includes in alloy steel: Socket Set Screws è 
Socket Head Cap Screws € Socket Stripper Bolts € Square Head Dog Point Set Screws 
* Socket Pipe Plugs € Flat Head Socket Cap Screws € Dowel Pins € Hexagon Keys and Key 
Kits € Also Socket Set Screws and Socket Head Cap Screws in Stainless. 

The complete "Chicago" line of Standard Products includes: Hexagon Head Cap Screws 
in steel-—bright and Grade 5, heat treated, also in brass and stainless € Square Head and 
Headiess Set Screws © Taper Pins © Steel Studs è Fiat and Fillister Head Steel Cap Screws 

@ Hexagon Nuts in steel, brass and stainiess € Castle Nuts, steel. 
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THIS IS A 
DUCT BELL 


Here is another example, proving that Universal porce- 
lain engineers can economically develop an insulator 
for keeping electrical circuits safe. 


if complicated designed insulators are a problem to 
you, just send your specs to Universal, Our experience 
and manufacturing facilities may be what you need. 


me UNIVERSAL 


1545 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


C A 


12 | 


WHY... 


Bendix* Electric Fuel Pump 
erar better ... lasts longer! 


. Performance-proven . Eliminates Vapor Lock 


6 

. longer Life * No Pressure 7. More Gallons per Hour 
“Droop” 8. Easy to Install and Service 
F "eve Operation at 9. Low Power Requirements 
. Improves Low-Temperature ° 
Starting ! 
2 


5. Built-in Pressure Release 


10. Economical Operation 
11. Light Weight + Compact 


12. Rugged + Tamper-proof 


Learn more about this new and improved fuel pump. 
Write for descriptive folder and specifications. 


ECLIPSE Simsion ELMIRA n.v. 


*HEG. U. 5. PAT. OFF 


aviation CORPORATION 
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OUR READERS 
te ere 


Letters should be addressed to The 
Editor, Product Engineering, 330 
West 42nd St., New York 36, N. Y. 


Reference Correction 
l'o the Editor: 


In the November, 1955, issue vou 
have added an Editors Note" t 
‘Designing Snap-Action Toggles" b: 
Erwin F. C. Schulze. We would like 


VCI! much to see the reference you 


have mentioned there but cannot fine 
in article entitled, loggle Linkage 


\pplications in Different Mechan 
isms”, by Thomas P. Goodman in 


the November, 1949, issue of Product 


Engineering. Could you please let me 
know the correct reference as soon as 
possible? June E. Norris 

Harrisburg, Pa 


Ed- l'hrough a typographical error the 
irtick l'oggle Linkage Applications 
in. Different Mechanisms" was listed 
is appcaring in our November, 1949, 


issuc. Actually, this article appeared 
in our November, 1951, issue 


Way Guard Stays Put 


Fo the Editor: 

| hank VOU 
ff your Nov 
information bout various machines 
exhibited at the Machine Tool Exhi 
bition in Chicago. 

Unfortunately your reporter 

ntlv did not gi hi orrect 
ture On our spring steel way guards 
shown on page 132, since the main 
idvantage of these guards is that 
thev do not roll and unroll as is in 


dicated in your description, but actu 


illv are one straight strip attached to 


each end of the machine base he 
strip is picked up by a roller under 
neath the table as the table traverses 


trip then passes through a cored 

hole in the table, as outlined in the 
ketch we are attaching 

Your report is unfortunate because 

the main advantage of our guards is 

the fact that they do not roll and un 


roll. In most cases where such an atr 


(Continued on page 399) 
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THIS EXCLUSIVE 
BUSHING PRESENTS 


NEW DESIGN 
OPPORTUNITIES! 


WHITNEY 
SELF-LUBRICATING 
ROLLER CHAIN FOR 


IMPORTANT SAVINGS 
—LONGER CHAIN LIFE 


A new and exclusive Roller Chain with built-in 
lubrication . . . a product of Whitney Chain 
research, High strength, oil-impregnated sintered 
steel bushings oil from the inside . . . make 
chain drives practical and profitable where 
lubrication cannot be applied, or where nor- 


mal lubrication may contaminate products in 


process. 


Typical applications include textile, tobacco and 
food processing machinery, or wherever prod- 
ucts must be isolated from lubricants. Here, 


Whitney Self-Lubricating Chain cuts production 
costs, gives chain service life far beyond that 
of non-lubricated chain and is completely inter- 


changeable with American Standard Roller 


Chain of the same pitch. 


Get the facts on this revolutionary development 
in the Whitney Self-Lubricating Chain Folder 


covering case histories, wear and impact tests, 


strengths and sizes available. 


WHITNEY ENGINEERING SERVICE 
Consult your nearby Whitney Field Office on any of your 
drive problems, Whitney's complete line of Roller, Silent, 
Conveyor Chains and Sprockets enables our technicians 


to help you determine the chain best suited to your 
requirements. 


CHAIN COMPANY 


204 HAMILTON STREET, HARTFORD 2, CONNECTICUT 





NOPAK Dual 4-Way 
is Main 
Air Control on 


"Modern" 
Cutting-Off Machine 


Modern Machine Tool Co., Jackson, 
Mich., uses the NOPAK Dual 4-Way 
valve as the “main air control valve 


on its Cutting-Off Machine for these 
reasons: — 


1. It provides the necessary sequence of operation 
control. 

2. It is “easily mounted .. . in readily accessible 
position” 

3. It directs air pressure either to part of the air 
system, or the whole system, as required. 

4. With valve lever at 45°, “the operator can set the 
tools, with a gauge, against the stock while it (the 
stock) is locked in the collet” 

5. In normal running position with valve lever at 


product, or in your plant equipment. For 
other suggestions see the NOPAK Application 
Manual. 

Write for Latest Shelf-Stock Listings 


GALLAND-HENNING NOPAK DIVISION 


2762 SOUTH 31ST STREET . MILWAUKEE 46, WISCONSIN 


Representatives in Principal Cities 


90°, air is directed to other parts of system, while 
maintaining pressure on collet cylinder during cut- 
ting cycle. 

This application may suggest how you can use 
NOPAK Valves and Cylinders for effective 


control and application of fluid power in your 


J) 


mi 
ERE | 


ND 
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CAN YOU USE IT — TWO 
COLD MOLD METAL * DISPLAY ADVERTISING 


* Arouses Interest 


* Creates Preference 
e Fixtures DIRECT MAIL 


e Laminations 1 * * Gets Personal Attention 


* Prototypes : ‘ 
© Build-Ups è Triggers Action 


e Core Boxes After your prospect has been convinced by DISPLAY ADVERTISING, he still must take one 
e Holding Jigs giant step. He must act, A personalized mailing piece direct to his desk, in conjunction 
e Embossing Dies with a display campaign, is a powerful action getter. 
| * Mold Repairs 
e Vacuum Molds 


e Match Plates 


McGraw-Hill has a Direct Mail Division ready to serve you with over 150 specialized lists 
in the Industrial field, 


To get your copy of our free INDUSTRIAL DIRECT MAIL CATALOGUE (1954) containing 
Other Uses complete, detailed information about our services, fill in the coupon below and mail 
it to McGraw-Hill, 
Here is a new aluminum compound that Do it now! The best advertising programs are planned well in advance. 
promises to simplify many production pro- 
cedures. It's a free-flowing metal that casts 
cold yet hardens solid at room temperatures 


without heat or pressure. Cold-Mold is simple A 
to use. Intricate jigs, dies, patterns and other 


Direct Mail Division, 
McGraw-Hill Publishing Co., Inc. 
330 West 42nd St., N. Y. 36, N. Y. 
Please forward my free copy of the McGraw-Hill ‘‘Indus- 
trial Direct Mail Catalogue." 


parts and tools can be formed as easily as 
plaster is poured. The hardened metal is 
dimensionally stable, may be worked with 
ordinary tools and plated with other metals. 


See for Yourself 


We can't begin to know all the jobs 
Cold-Mold can do; but perhaps our MAL 


technical bulletin will suggest a 
plications in your field. = Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


Name— 





Semma 


Address 





WRITE, 
the sculp-metal company 
701-3 Investment Bidg. Pittsburgh 22, Pa. 


City — 





——— Ra! 
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Our Readers Say continued 


rangement is employed it permits the 
dirt to be transferred from the outside 
of the guard to the inside, and then 


deposited on the supposedly guarded 
ways. In our case, the top of the 


guard remains on top all the time, 
eliminating transference of grit or dirt 
to the ways. R. D. Lawson 

Worcester 6, Mass. 


Ed—Thank you for bringing this error 


to our attention. The accompanying 
sketch of the Norton Co.’s steel way 


Cored opening -Rollers 


Steel strip Toble «Clamp 


Base way 


guard should help to correct any mis- 
understanding of this device which 


the report in our September issue maj 


have caused 


Sources of Back Issues 


To the Editor: 


Would you kindly send us the back 
issues of your publication listed be- 
low? 


1) November 1950 

2) March, April, June, September 
1951 

3) March 1952 

4) April, July 1953 

If any of these are not available 
from your office, please advise us 


where we might be able to obtain 


them. WILLIAM LACY 
Dallas, Texas 


Ed—We are unable to supply you 
with anv of the issues of Product 
Engineering listed. We keep back 
copies for only one year, but one of 
the companies listed below who deal 
in back issues of our publication 
may be able to supply you with the 
copies you ar seeking 

Kraus Periodicals, Inc., 805 Mamaron 
eck Ave., Mamaroneck, N. Y.; J. S. 
Conner, 909 Bovlston St., Boston 15, 
Mass.: Rockingham Co., Newmarket, 
N. H. 


Extra Copies of Articles 
To the Editor: 


Almost every issue of Product 
Engineering contains at least one ar- 
ticle that I would like to retain in 


(Continued on page 401) 
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BRANCH SALES OFFICES a 


New York, Mt. Vernon... MO 4-4866 
Rochester E. Rochester 941 
Chicago Merrimac 7-1830 
Detroit r Jordan 6-0743 
Philadelphia Hilltop 6-6472 
Dailas Logan 5234 
los Angeles Richmond 7-5384 
$t. Louis Parkview 5.9577 
Atlanta Exchange 0414 
Toronto, Can. Riverdale 3511 
EXPORT OFFICE (N.Y.C.) 

89 Broad St. Bowling Green 9.7751 


talk about 


custom 
molding... 


plastics foo ...the easiest answer 
is to surround your problem with 


“know how” and then shape it to fit 

If your parts can be molded in one 
of the tried and true thermo-setting 

plastics or the newer fluoro 


and glass-reinforced materials, flexible 


Kurz-Kasch can bend “know how 


like a pretzel and come up with 
dependable custom-molding 
the service you need . 
moldmaking, production r 
all under one roof 
And talk about pretzels 
they bend over backward 
help straighten you out 


talk it over, O. K? 


SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS 


kurz-kasch 


1415 S. BROADWAY, DAYTON !, OHIO 





GEAR PROBLEMS 
got you down? 
À 


Noise? Vibration? 
Early Wear? Difficult Design? 
Unsatisfactory 
machine performance? 
High cost? 


Get the solution with a 
Free, Confidential 


Sier-Bath GEAR DIAGNOSIS 


W ith today’s frequent advances in gear 

producing and gear testing machinery, 
making good gears has become as specialized 
as making ball bearings. 


Sier-Bath has helped many leading machine 
builders with their gear problems. Everyone 
who has approached us with gear problems 
has always left minus the problems. 


Take advantage of Sier-Bath’s unsurpassed 
experience and facilities in the design and 
production of your gears. Learn for example, 
how you can have ground tooth gears at 
prices comparable to unground gears . . . 
or cut your costs, if that is your only 
problem. 


Write us your gear problem for diagnosis— 
or request a Sier-Bath gear specialist to call 
for discussion at any appointed time, with- 
out charge or obligation, on a strictly con- 
fidential basis. Usual quantities 12 or more 

of a kind, except for proto- 


Sier-Bath GEAR and PUMP CO., Inc. 


SOth Anniversary 9238 Hudson Bivd., North Bergen, N. J. Member A.G.M.A. 


Mirs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


NEW miniature 


QUICK- 
DISCONNECT 
COUPLINGS 


Eastern’s new couplings are 
the smallest available for high 
pressure systems. The lightest 
weight coupling made, Eastern 
units are used in pneumatic sys- 
tems, and fluid systems such as 
hydraulic, and high pressure fuel. 


SIZE: 23/," overall length, .95” diameter 


WEIGHT: 1.24 oz. (type 200); 1.17 oz. 
(type 201) 


PRESSURE: 1500 p.s.i., maximum 
operating 


FLOW: 'À g.p.m., normal 


For detailed catalog sheet, write today. 


sw,  QNDUSTRIES, INC. 
cy a = SKIFF n. 


d HAMDEN 1 
TYPE 201 "anas 


w 


IF THIS I$ YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business . . . 


THIS I$ YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 

This service is available through ad agencies. 


Write e Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 


Product Engineering — January, 1956 








Our Readers Say continued 


t 


locse-leaf form for my own specialized 


notes on consumer product develop 
First of all, let me say 


enjoy the 


ment how 


much | meaty content of 
the magazine 
Second, mav I ask 


policy regarding charges for reprinted 


what is your 


articles, either singly or in quantities, 
ther: 


In CVCTW 


where may well be a request 


\re reprints 
How far 


month? 


back 


coming 
available f 
back? 

Finally, 
the Ma issue of which I would 
like reprints if availabk Kinematic 
Concepts that Simplify Design” 
“Sheet Metal Fabrication’ 

Can do? 


issues? 


there are two articles in 


1955. 
ind 


JAMES WARREN 
Oshawa, Ontario, Canada 


Ed—Although we did 


the two 


not make 


prints of irticles 


vour letter, we are enclosing 


sheet copies which we hope Will 
equall useful to vou 

In answer to your other question, 
heet file of ar 


Single te 


we maintain a teal 


ticles in current 


issucs 
ivailabk 


wi 
upp! last 


sheet copies ar it no charge 


l OUI 


MARCH OF DIMES 


FIGHT 


INFANTILE 
PARALYSIS 


JANUARY 3-31 
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Many a GOOD produc! 
could be made BETTER 


oe .with(B)speciai Fasteners 


IT CAN PAY YOU to take a new look at the fasteners vou 
are now using. Designing Circle B specials into products oft 
in production economies, less assembly time, fewer parts to assemble 
and a better product to market. 
HERE'S EXPERIENCED AND PRACTICAL HELP 
THAT'S EASY TO USE... Buffalo Bolt Company maintains 


staff to cooperate with manufacturers on special fastener problen 5 


Often your rough sketch, with a few specifications, can be et 
into a special fastener which will do the job. And, of course 


are alw ays pleased to quote on fasteners of your own d 


Contact any of our offices. BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. 


2 , ^ : tooorisinro A tr 
e : invenment service cente 


WESTERN OFFICE 
Chicago 
HArrison 7-2179 


EASTERN OFFICE 
New York City 
REctor 2-1888 


CENTRAL OFFICE 
North T 


JAckson 24 


Many GOOD products 
can be made BETTER 
With 


SPECIAL 
FASTENERS 
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MAYLINE 


let Durability —is built into 


alwart Mayline Metal Plan Files 
show 


how Electrically welded heavy gauge steel protects 
and supports your drawings. Special roller bear- 


LICO p ings and channels provide fingertip control of 
Si N drawers. 

Strength, durability, efficiency, ease of opera- 
RUBBER tion—all Mayline features. Protect your time and 


money investment in drawings. Use Mayline 
Metal Plan Files. See Your Local Dealer! 


MAYLINE COMPANY F3 
605 No. Commerce St., Sheboygan, Wis. | MAYLINE 
Industry across-the-board is solving 


problems, and cutting costs, with Sili- | MAYLINE 
cone Rubber Parts. From access door 
seals on research rocket planes prob- 
ing the heat barrier , . . to gaskets for 
kitchen range oven doors, they are 
providing the answer. Time and again 
Silicone Rubber Parts are replacing 
costly metal constructions forced upon 


design engineers by the limited ther- 
mal stability of organic rubbers. ompa 


MAYLINE 
INITAVW 


can cut fabrication costs! 


Because new compounds now retain 
desirable rubber-like properties at 
temperatures from ~—130°F. to 
+600°F., they play ever-increasing 
roles in the aviation, automotive, elec- 
trical and chemical industries. 


STALWART is equipped to produce 
precision parts from a variety of Sili- 
cone Stocks to meet individual, S.A.E., 
MIL-G or MIL-R specifications. 


Parts made from Silicone have excel- 

lent dielectric properties and resist 

compression set, weathering, ozone, 

oxidation, hot lubricating oils and 

many chemicals. They can be covered 

with (or bonded to) a number of syn- 

thetic or other materials to provide 2 

greater strength or wearing qualities. . 

Let STALWART show you how Sili- = For Remote operation of 


con Rubber can cut your fabrication 


costs. X. Dampers, Vents and Valves 
4 ` 

6651-SR Mete Easy to install, low cost sector gear and pinion device 

with wire flexible control. Converts rotary motion to 

2r enn linear push-pull. 114” travel. Occupies only 134” x 

write today 114" panel area. Requires only one nut for mounting. 


f tal pe e ; . 
y^ o Write for information. 


Write for Catalog ARE ES 4 
RUBB R COM ANY i CONTROLS, INC. 
E r Arens Remote Push- 2013 Greenleaf Street 
MANUFACTURING PLANTS IN BEDFORD, OHIO AND JASPER, GEORGIA ! Pull Control Catalog. 


Write for it , Ilinois 
MAIN OFFICES 166 NORTHFIELD ROAD, BEDFORD, OHIO — Evanston, Minot 
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Edited by 


RUPERT LE GRAND 


Senior Associate Editor, American Machinist 
Based upon earlier editions of 
AMERICAN MACHINISTS" HANDBOOK 
edited by Fred H. Colvin and Frank A 
1579 pp., 5¥% x 8, 774 illus., $11.00 
Here's the biggest news in years for machin- 
ists, toolmakers, apprentices, designers, en- 
gineers, inspectors—in fact all in the metal- 
working industry. Now you can have the 
on-the-job help of an amazingly improved, 
fully up-to-date, NEw AMERICAN MACHIN- 
ist’s HANDBOOK. 


Long a highly-regarded working tool, this book now 
has been completely revised and modernized in every 


Stanley 


way to make it a 1955 practical companion for tech 
Whether it’s in design and drafting— 
machining and forming methods—metal finishing—or 
other major phases of your work—your problem can 
be better answered, solved more quickly, easily, and 
dependably with the aid of the wealth of modern 
descriptions, practices, and data given in this book 


The facts behind this 
monumental change 


Think of the advances of re- 
cent years in metalworking in 
all its aspects—not only the 
normal development of better 


nical men 


tools and techniques in an 
important industry, but also 
advances de- 
manded by work on new ma- 
terials and new design appli- 
cations! The growth in metal- 
working technology, stand- 
ards, and practice has been 
tremendous faces every 
man in the field with a 
great need for new working 
information To meet this 
urgent need, the New AMER- 


BIGGEST ICAN Macuinist’s Hanpsoox 
IMPROVEMENT | i5. or today's practice 
mam [LI LL A 
50 YEARS! 


8096 rewritten 
Rearranged to 


give more facts— Gives day-to-day help 
easier reference. 


Fully up-to-date in your work 
1579 pages The New 

774 illustrations CHINIST’S 

45 big sections 


the further 


handy reference features 
that will make this the 
"bible" of the industry for 
many years. 


American Ma- 
HawpsOOK is so 

concisely written, so logi- 
Í cally arranged, so packed 

with facts, that you'll find 
it of almost daily use in your work. Look up im it 
questions, large and small, on layouts, feeds, speeds, 
tools, jigs, fixtures, materials, standards, tolerances, 
forming and finishing methods—hundreds of details of 
machine shop and drawing room practice You'll 
find the authoritative answers that will mean time 
and money saved and betier results in all your work. 
See for yourself—have the book at your elbow—con- 
sult it for 10 days at our risk No obligation to 
keep it unless it meets your needs Just mail the 
coupon below. 


10 DAYS' FREE EXAMINATION 


McGraw-Hill Book Company, Inc. 

Industrial and Business Book Dept. 

327 W. 41 St., N.Y.C. 36 

Send me Le Grand's NEW AMERICAN MACHINIST'8 
HANDBOOK for 10 days’ examination on approval. 
In 10 days I will send $11.00 plus few cents for de- 
livery costs or return book postpaid. (We pay de- 
livery costs if you send remittance with this coupon; 
same examination and return privilege.) 

Prir 

Name 

Address 

City 

Company 


Position 


For price and terma outside U.S., 
write McGraw-Hill Int'l., N.Y.C 
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PREVIEWS 


Industrial Automation 
Film Premiered 


The first industrial motion picture 
describing the history, growth, con- 
cept, and future of automation has 
been produced by General Electric. 
[his Is Automation" 


ject as "continuous automatic produc- 


defines its sub 
tion," and traces the evolution of 
iutomation since its inception in the 
early 19th century 
lhe film marks the 
of the G. E. Mor 
program, which is aimed to help in- 


lOth anniversary 
Power to America 


crease the nation’s standard of living 
ind industrial productivity by stimu- 
efficient 
industry, in the 
munity, and on the farm. 


lating broader, more use of 


electricity in com- 
lhis film was produced principally 
small-size 
industries can improve their manufac- 
turing operations by adopting at least 
one or more of the techniques that 


to show how middle and 


comprise automation. It was explained 
at the film premiere that these tech- 
niques are related to the basic manu- 
automatic 


facturing phases making, 


inspecting, assembling, testing, and 
packaging, all of which can be em- 
braced by automation in one continu- 
ous flow. Ways that 
principles can be applied to rais 
productivity, upgrade the skills of 


emplovees, improve products, expand 


automation 


capacity, and lower operating costs, 
ire shown. 

"This Is Automation" traces the 
subject history by beginning with those 
materials which were best adapted to 
a “flow” system, such as chemical and 
food, and continues to the so-called 
non-flowable products like 
blocks, condensers and refrigerator 
doors. According to G. E's 
documentary film, manufacturing op 


cylinder 
new 


usually are in one of the 

factory manual, 
mechanization, and automation. The 
average of all operations performed in 
industry today would probably fall in 


erations 


following areas 


the lower part of the mechanization 
area, it was estimated. 
“This Is Automation” is part of 


(Continued on page 405) 


Perforated Materials 
for 2,2 Application 


Contact H & K for 
any perforated 
materials your 

product may 
require. 


No. 00 Straight Holes 
952 holes per sq. in 


"99992909099 -020” diam. 30% open. 


Pata adap p aad We have tools 


for perforating 
thousands of 
PORT different patterns. 
AT 
Ra 


.060” Staggered holes. 
126 holes per sq. in 
3/32” centers. 36% open. 


We will be glad 
to work with you 
on your perforat- 

ing problems. 


"99.099999 
:0:0:0; 
= ^ * * 
AA 
:0:0:0: 
* Lg * EJ 
"290999999 
th oh 
* i * e 
(RE RSE SAS SE 
Lincane 47% open 


1/4” Staggered Holes. 
5/16" centers 
.25" diam. 5894 open. 


See our catalog 
in Sweet's Product 
Design File. 


Perforating all 
metals, Masonite, 
lywood, paper, 
cloth and plastic. 


Two-tenths square, 
64% open. 


Round holes, 
square holes, 
slots, ornamental 
pe oblong 
oles, oval holes. 


Perfex 40% open 


Fill-in and 
mail coupon 
to office and 
. warehouse 
nearest you. 


Cane "41" 41% open. 


E ortos ae 
Harrington & Ming 


PERFORATING 
Chicago Office and Warehouse ew York Office and Warehouse l 
5617 Fillmore Street 114 liberty Street 
Chicago 44, IIl. New York ó, N. Y. 


Please send me— 
GENERAL CATALOG NO. 62 
STOCK UST of Perforated Stee! Sheets 
SAMPLES of Perforated Plastics and Paper 


PRICE INFORMATION (NOTE: Send specifica 
tions of perforated moterials wanted. If neces 
sary send drawings or sketches.) 


Oe 
COMPANY .— — 


STREET... 


QUEM 


l 

l 

l 

l 

d 

- | 

l 
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EAD’s 
TULA 
[% inch — 
~Yo-gear motor 


design: | us your require 


Write for our new catalog 


ASTERN IR EVICES, inc. 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


OG De qw 


L 
381 CENTRAL AVE., DOVER, NEW HAMPSHIRE 
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Costly 


Flow Failures 


SOLENOID VALVES 


Quick Operating Non Sticking Tight Seating 


These three design advantages are your assurance 
against costly flow failures. Attain dependable, accu- 
rate, automatic or remote control of liquids or gases 
with Magnatrol Valves. Installed quickly and easily 
in connection with . . . flow-meters, thermostats, float 
and time switches. Every Magnatrol Valve is deliv- 
ered to you—factory tested—guaranteed free from 
defects in material and workmanship. 

Available in normally closed or normally open-models. 
Pressure ranges from zero up to 300 PSI. Voltages 
to 575. 


Catalog containing complete 
specifications mailed upon request. 


VALVE Corp. 
Dept. B - 67 5th Ave. 
Hawthorne, N. J. 


/ 
IRE FORMS 


SPRINGS 
METAL STAMPINGS 


Rely on 


DUDEK & BOCK 


You get precision WIRE FORMS, 
Springs and Stampings that are 
easily assembled . .. that with- 
stand stresses... perform under 
the most trying conditions, Rely 
on our free designing service. Our 
EXPERT ENGINEERS will pro- 
duce design that meet vour exact 
needs—and save you MONEY! 


WRITE— WIRE or PHONE 
for Estimates and Delivery Dates 


DUDEK & BOCK 


DICKENS 2-1020 4014 W. Grand, Chicago 51, III. 
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Press Previews continued 


a More Power to America kit which 
includes a 36-page bulletin entitled 
“Automation I'he entire kit is 
available on a loan or cost basis 
through the Apparatus Sales Division, 
Section 6-210, General Electric Cx 
Schenectady 5, N. J 


Stainless Tubing 
Test Equipment 


A new electrically energized instru- 
ment for the non-destructive testing 
of austenitic stainless steel tubing has 
been added to the production facilities 
of The Carpenter Steel Company’s 
Alloy ‘lube Division, Union, N 

[he new equipment, first 
installed in a tube mull, is 
closer and more critical qualit 
trol than ever before possible 
adaptation follows nearly two vears 
joint research and development b 
Carpenter and the Magnetic Anal 
sis Corp., Long Island City, N. Y 

The unit inspects the inside and 
outside diameter surfaces of tubing 
along the length and periphery, and 
ilso tests the complete wall thickness 
or sub-surface of material with walls 
up to 0.070 in. Under certain cond 
tions it will inspect the entire in- 
ternal structure of even heavicr wall 
tubing. No other commercial test 
method, Carpenter reports, is capable 
of detecting defects such as thosc 
found by this new device at produc 
tion speeds 

Inspection by this method surpasses 
test standards specified by the Amer- 
ican Society of ‘Testing Materials. 
Current industry procedure involves 
random destructive testing only on 
certain sections of the tube 

In testing tubing by the lot, the 
machine detects any variation in 
chemistry, wall thickness, outside di 
ameter and inside diameter. If, for 
example, the unit is set up to inspect 
Type 304 tubing, it will automatically 
reject Type 316 or any other tvpe sub 
mitted for inspection, even though 
they are identical in size, gauge and 
overall appearance. This gives 100 
per cent verification of the steel tub 
ing chemistry 

The equipment, with its ability to 
pick up variations in wall thickness 
ind diameters, gives greater assuran 
that ll tubing inspected bv this 


(Continued on page 407) 
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UMPING 


ROPER PUMP-MOTORS 


These units offer low-speed and high-torque, and 
their versatility finds them well-suited to heavy-duty 
service within their operating range. In general, 
recommended speed is 200 to 800 R.P.M. with pres- 
sures to 800 P.S.I. In this range, they require from 
7 to 40 G.P.M. flow and will develop up to 11.5 
H.P. output at maximum speed and pressure 


ROPER SERIES F PUMPS 


Among the dependable Ropers is the Series F Pump 
— pressures to 300 P.S.I., sizes 1 to 300 G.P.M. It 
features four-port design with 8 optional piping 
arrangements .. . supplied in standard fitted models. 
With packed box or mechanical seal; with or with- 
out relief valve. 


ROPER SERIES K PUMPS 


Operate your hydraulic circuit with the correct size 
Roper for the particular job. In many cases the 
Series K will do, for it is rated from pressures to 
150 P.S.L, capacities % to 50 G.P.M. This model 
is compact, sturdy is self-lubricated by liquid 
pumped. Comes with packed box or mechanical 
seal . . . with or without relief valve 


ROPER SERIES H PUMPS 


Lower maintenance costs with a Roper. For in- 
stance, a pump like the Series H with pressures to 
1000 P.S.I., sizes 10 to 75 G.P.M. is ideally suited 
for hydraulic mechanisms and for other applications 
requiring high pressures. Spur gears run in axial 
hydraulic balance roller bearings and bronze 
wear plates reduce friction. Available with packed 
box or mechanical seal 


ROPER SERIES 3600 PUMPS 


You'll profit more with dependable Roper Series 
3600 Pumps on the job they are speedy, quiet, 
and plenty rugged. Service-proved features such as 
self-lubrication, adjustable relief valve, hardened 
gears, and mechanical seal contribute to Roper 
dependability. Sizes range from 40 to 300 G.P.M.: 
pressures to 60 P.S.I. 


SEND NOW FOR DESCRIPTIVE BULLETINS 


=" PROBLEM? 


PERHAPS THE ANSWER YOU'RE LOOKING FOR 
IS A ROPER ROTARY PUMP 


GEO. D. ROPER CORP. 371 BLACKHAWK PARK AVE., ROCKFORD, ILL. 


ROPER 


E or » Pone 





REPUBLIC 


VALVES 


INDUSTRIAL * CHEMICAL * AIRCRAFT 


CHECK 


Quality Check Valves 
of several types —ball, 
poppet, Hy pressure, 4 
Free-flow—all metals, 
various portings, and 
pressures up to 3000 psi. 
Pipe and tube sizes up tol". 


RELIEF 


In-line and guided pis- 

ton type Relief Valves, 

also Pilot Operated, with quick unloading 

and silent operation. Metal or rubber seal. 
44” to %” pipe or tube port con- 
nections. Various metals. 


PLUG 


Precision-made Plug Valves for 
wide general use in brass, alu 
minum alloy, or stainless steel, 
M" to 1", * 32? to 160*F. 
With Teflon plug, -65? to 
250°F, without lubrication. 


Aluminum alloy or stainless 
steel. 


GLOBE 
AND NEEDLE 


Super duty shut-off valves, angle and 
offset, for up to 3000 service, 14” to 1”. 
Also high pressure Needle Valves for 


10,000 psi. working pressure—proofed 
at 25,000 psi. One piece, stainless steel, 
to 19”, Tefion packing 


LO-TORQ SELECTOR 


Directional flow control for ser v- 
ice up to 6000 psi. Balanc- 
ing principle uses line pres- 
sure to make turning easy 
with short handle. 2, 3, 4 
way, with various drillings 


Side, bottom, and sub-plate 
porting. Panel mounting 


Ask for new catalog, No. 654, 
showing entire line. 


Distributors in principal cities coast to coast 


CHECK RELIEF Fis GLOBE NEEDLE 


igi 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD èe CLEVELAND 11, OHIO 


FOR SUPER PERFORMANCE 


GET P&S O.o 
SUPER AC 


Maximum Service 
Quiet Operation 


Finest materials and rugged con 

struction make P&S Super AC 

Switches ideal for heavy duty 

usage. They can be easily in- 

stalled in any position and are 

idaptable for back and side wiring. Underwriters’ Labora- 
tories, Inc., approved to full current rating on fluorescent 
inductive) and incande scent lighting loads and on motors to 
80% of switch rating 


P&S Super AC Switches are totally enclosed; have larg 
loy contacts that prevent overheating; single pol 
pole, 3-way and 4-way 15 and 20 Amps., 


277V AC, and many other features 


} 
12 


Write for complete information to Dept. PE-1. 


PASS & SEYMOUR,INC. 


SYRACUSE 9, NEW YORK 


A copy of this quick-reading, 8-page 
booklet is yours for the asking. It con- 
tains many facts on the benefits de- 


rived from your business paper and 
tips on how to read more profitably. 


Write for the “WHY and HOW 


booklet." 


McGraw-Hill Publishing Company, Room 2710, 
330 West 42nd St., New York 36, N. Y. 
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Press Previews continued 


method has a consistent wall thickness 
exactly as specified on an order. 

At the present time, the unit tests 
full finished, non-magnetic types of 
stainless steel including Types 304, 
304L, 316, 316L, 321, 309, 310, 330, 
347, 317, 317L, Carpenter No. 20-Cb 
and titanium. All material is inspected 
at production speeds. 

As now set up, the equipment can 
inspect tubing with outside diam- 
eters ranging from + to 34 in. Re- 
search is continuing to expand the size 
range and the extent of wall penetra- 
tion in thicker tubing. Carpenter said 
it hopes to test all of its tubing and 
pipe non-destructively in the very near 
future. 

This new quality control measure 
detects such critical flaws as carburiza- 
tion on the I.D. of a tube, weepers, 
mechanical defects caused by abusive 
handling, notches, I.D. gouges and 
imperfections in the parent metal. 

Non-magnetic stainless grades hav- 
ing a permeability of 1.05 can also be 
easily inspected. The equipment func- 
tions at a high degree of efficiency so 
long as the magnetic permeability does 
not vary between the values of 1 and 
approximately 1.6 within a space 
of 2 in. to 4 in. along the length of 
a tube, 

Sensitivity control makes possible 
adjusting the instrument to indicate 
defects of a pre-determined magni- 
tude. Duplicate dial settings can be 


used to speed and simplify testing ot 


repeat Audio-visual signals 
warn the operator the very instant a 


defect passes through the testing coil. 
Test results are continuously visible 


on an oscilloscope as a tube passes 
through the detector device 


orders. 


New Metals Pilot Plant 


A metals pilot plant designed to 
bridge the gap between laboratory and 
commercial production of new alloys 
and processes has been opened by the 


Westinghouse Electric Corporation at 
Blairsvile, Pa. 


The six million dollars 
facility combines under one roof vir- 
tually all types of metal processing 
equipment. 


The 173,000 square foot plant is 


the final link in Westinghouse’s metal- 


lurgical development facilities. The 
plant is designed to process both 
wrought and cast alloys with equip- 


(Continued on page 409) 


Product Engineering — January, 1956 


Get TEFLON that 
behaves as it should 


~ 


..- With 


FLUOROFLEX-T 
products 


? Grade 
is governed by processing method and by purity. When you 
get the right grade for the job you will benefit by consistent 
performance from Teflon. 


Did you know that Teflon comes in various "grades" 


Premium grade is derived from virgin Teflon. That's what 
you get with "electrical grade" Fluoroflex-T. Conformance 
to important properties is certified." Its non porosity and 
optimum tensile strength assure reliability in even the most 
exacting service. 

Economy is achieved without impairing chemical inertness 
in “mechanical grade” Fluoroflex-T. Some physical features 
of this reprocessed Teflon are even improved, since it offers 
better resistance to elongation with better dimensional sta- 
bility the result. 

In addition, uniformity of both grades is assured by a qual- 
ity control system approved by the USAF under MIL-Q-5923 
and by relieving of internal stresses in Fluoroflex-T rods. 
sheets, tubes and parts. 

Send for more data — and for quotations on your needs. 
Copies of test reports on file available on request. 


fFluorofler is a Resistoftex registered trade mark for products from ftuorocarbo 
resins. Teflon is the DuPont registered trade mark for its tetraftuoroethylene res 


RESISTOFLEX 


CORPORATION Belleville 9, New Jersey 


n 


n 





Bell Aircraft has 
13.000 pay roll 


save 


“From every point of view the purchase of U. S. Savings 
Bonds contributes to the soundness of our economy 
and to the individual security of our citizens. I am proud 
that at Bell Aircraft our employees are helping to 
strengthen the national economv and their own future 
securitv through the Pavroll Savings Plan 

In à recent campaign Bell emplovees achieved a 


record of nearly 99% participation in the Payroll Savings 


Portrait by Fabian Bachrach 


Plan, bringing to 13,000 the total number of our em- 
ployees who are saving systematically through the 


regular purchase of Savings Bonds.” 


LARRY BELL, President Bell Aircraft Corporation 


If your company does not have the Payroll Savings 
Plan, or if you have the Plan and employee participa- 
tion is less than 50% —get in touch with Savings Bond 
Division, U. S. Treasurv Department, Washington, D. C. 
Your State Director, U. S. Treasury Department, will 
be glad to help vou install a plan or show vou how easy 


it is to build employe« participation in your present plan. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 
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ment flexible and large enough to per- 
mit actual manufacturing conditions. DESIGNER'S THERMISTOR KIT 
In this way, moderate production out 
put will uncover problems that can 
only be found under actual manufac 
turing conditions 

l'he plant equipment is flexible. For 
example, the induction vacuum melt 
ing installation can accommodate 
heats in the range from 300 to 2000 
lb his installation can be used 
for vacuum casting of large ingots as 
well as low temperature vacuum an 
nealing of titanium 

Equipment in the Blairsville plant 
permits the manufacture of specialty 
metal products at competitive costs 
illowing reasonable loading of tools 
that normally cannot be loaded full 
on development work. This operating 
policy not only lowers the cost of d 
velopment work but also provid 
trained operating crews for all the 


to Mr. Warren 


equipment, according 


l'rigg, Plant Manager. 

he plant is situated on a 540-a sn 
tract 40 miles east of Pittsburgh. In DATA 
luded in the plant, believed to be th oo — SHEETS 
largest pilot plant of its t h« : ^ * 


ountry, is an 18,000 Ib 


COMPLETE 


smaller forge hammer 


tcam-hvdrauli forge press evel mt 
Satins zahl files indie vasis 12 Individually Packaged Rod-Type Elements, 


furnaces whi | m UN l 25 to 1,000,000 ohms range 


1000-hp reversing, hot-rolling mill Here’s a real time-saver for the busy designer from Bendix-Friez.* 


hp reversing Id-rolling mill This new Rod-Type Thermistor Kit contains twelve standard 
type and roll | 


furna 


elements for applications in sensing, controlling and indicating 


devices. Handy compartment case keeps thermistors separate and 
| 11 ol 2 . . 

iell mold ready for quick use. Indexed boxes save time, 
Castıng tacılıt 3 


rdi assist in specifying and ordering. 
On the list 7 ' 

| These twelve thermistor elements range in resistance from 
iov, 


Hiper 


t 


25 ohms to 1,000,000 ohms. Kit comes complete with 
specifications, covering dimensions, voltage-current character- 
istics and temperature resistance relationships. An up-to-date list 
of references are cataloged for your convenience according to 
vithetand st» thermistor applications. Mass quantities available for any 


k 


or all of these 12 different thermistors. 
npcratul ind 


ind remain ductile 

perco, and Hipersil : Bendix-Fri 
Order your kit now. Or write for (nennen 
used in saturabk complete information. 1404 Taylor Avenue 


implifiers and Baltimore 4, Maryland 


exn ion alloy whet 1 h 

X] insion all ( I Gentlemen: 

ea el lass | ( l ( is = es Enclosed is my check for $ 

quire d kit for packing and shipping charges). Please 


i 1 No. 100 Designer's Thermistor Kits. C.O.D 
lhe plant was designed by the FRIEZ INSTRUMENT DIVISION g " 


) BENDIX AVIATION CORPORATION 
Westinghouse East Pittsburgh Works A "w^: m Mama 
Engineering Department. Contractors 

were Navarro. € Orpor ition, general; — ai Street 


) ` Bendix International Division 
Patterson - Emerson - Comstock, Inc., 205 8. d YT, U. &, A d». 


M raesent — 


(Continued on page 410) 
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STRESS ENGINEERS 


STRUCTURES ENGINEERS 


WEIGHT ENGINEERS 


Cet: uel 


LOADS ENGINEERS 
DYNAMICS ENGINEERS 
FLUTTER ENGINEERS 
COMPUTER SPECIALISTS 
MECHANICAL ENGINEERS 
CIVIL ENGINEERS 


Expansion within Northrop Aircraft's 

Structures Department is creating an urgent 
demand for qualified personnel in all phases of 
guided missile, piloted aircraft, and 

equipment development. Included among 

the most critical job openings are positions for: 


Stress Department — Mechanical or Civil 
Engineers to design missile ground handling 
equipment. An opportunity for men without 
aircraft experience to take advantage 

of the aircraft pay scale. 


Structures Research — Creative engineers for 
three vital phases of Structural Research and 
Development: Thermo-Structural Analysis, 
High Speed Computing Technique Development 
and Structural Materials Research. 


Weight Engineering — Junior Weight Engineers 
for diversified phases of missile and 

aircraft projects. Excellent opportunities for 
advancement in a relatively small department. 


Dynamics — Experienced flutter engineers 
required for work on a variety of dynamics 
problems including flutter models, analytical 
work involving electronic computers, and 
methods development. 


Loads — Exciting and diversified assignments 
in the fields of both piloted and pilotless 

aircraft are now available in Structural Loads 
Group for engineers of all experience levels. 


Stress Department — Experienced Structural 
Engineers for positions on Long Range 
Interceptor Project and on advanced 
missile designs. 


A wide diversification of assignments 

within each field of specialization awaits the 
men capable of filling the above assignments. 
Responsibilities will include work on many 
phases of missile and aircraft design, 

guidance systems and boundary layer research. 


If you qualify for any of these challenging 
opportunities, we invite you to contact 
Manager of Engineering Industrial Relations, 
Northrop Aircraft, Inc., Hawthorne, California, 
or call ORegon 8-9111, Extension 1893. 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 


Press Previews continued 


electrical; and Limbach and Com- 
pany, mechanical. All are from Pitts 
burgh. The F. H. McGraw and Com 
pany of New York did the equipment 
erection and installation work includ- 
ing piping and electrical installations. 


Electronic Equipment 


Exhibited Aboard Boat 


An offshore 52-foot boat has been 
equipped by Cornell-Dubilier Corp., 
to demonstrate a large range of filter 
ing and converting equipment de 
veloped specifically by the company 
for pleasure craft use. 

A series of Portable Powercon vi 
brator units convert power from a 
32-volt battery system to usable a-c. 
A television set operates with a duai 
vibrator which gives almost continu 
ous service through an automatic 
changeover from service to spare vi 
brator in less than two seconds. These 
sine-wave units have built-in voltage 
regulating features, low interference 
level, and long vibrator life, according 
to the company. The per cent change 
in output voltage is said to be held to 
less than one-third of the per cent 
change in input. A third converter 
unit aboard the electronically equipped 
boat makes possible use of a tape re 
corder, electric shaver, dictating ma 
chine and an electric recording log. 
[he filters installed are attached to 
the twin GM diesel engines and the 
various shipboard pumps and motors. 


Raytheon Opens 
New Electronic Facility 


Raytheon Mfg. Co. has opened the 
largest industrial electronics laboratory 
in New England at Wavland, Mass. 
The electronics firm headquarters are 
in nearby Waltham. The two-story 
brick structure situated on a 73-acre 
site is for engineering and development 
of advanced electronics equipment for 
both government and commercial ap- 
plications. Total floor space is approxi- 
mately 225,000 square feet, including 
more than five acres of laboratories, 
offices, drafting rooms, and machine 
shops. About 1200 employees are 
housed in the new building. Engineer- 
ing activities were formerly carried out 
in seven separate localities. 
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SEARCHLIGHT 


— » EMPLOYMENT OPPORTUNITIES 
SECTION NATIONAL’ ^ — o ! 


Advertisements in this section include all employment opportunities—execu- 
V COVE tive, management, technical, selling, office, skilled, manual, ete. 
,BUSINE: )PPORTUNITIES RAGE Positions Vacant 
EQUIPMENT - USED or RESALE ha * ~ Positions Wanted 
" Part Time Work 


Civil Service Opportunities 
Selling Opportunities Wanted 


Selling Opportunities Offered 
DISPLAYED ———RATES—— 
UNDISPLAYED RATE o * à 32 t i 

he advertising rate i per inch for all adver $1.80 per line, 
$1.80 a line, minimum 3 lines. Using a ! er 


than a contract basis. 
Contract rates quoted on request 
To figure advance payment count 5 average 

words as a line. 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


minimum 3 lines. To figure advance 
payment count 5 average words as a line 

Box Numbers—counts as | 
Boz Numbers 

line 


An advertising inch is measured 


ine 
column—3 columns—30 
Care of publication count as one 


A" vertically on a Discount of 10% if full g 

nches 4 page or 4 consecutive inser 

Subject to Agency Commission Not subject to Agency ( ssion 

if full payment is made in ad- n 

LAGE. insertions. Send NEW ADS to PRODUCT ENGINEERING, 330 W. 42nd St., N. Y. 36, N. Y., for August issue closing 

? 

Hquipment Wanted or For Sale Advertisementa y Sut. 

acceptable only in Displayed Style. 


Discount of 10% 
vance for 4 


DISPLAYED RATE 
Individual Spacea with border rules for promi- £ A G i ši E E E * 
nent display of advertisements. 
ivertising rate is $14 per inch for al Electronic Mechanical 


An advertising inch is measured %” vertically 


one column, 3 eolumns—30 inchee—io & There's 
— room to... 
(fma 

MINIATURE AIRCRAFT - g 

TELEPHONE TYPE * HERMETICALLY 

SEALED * SENSITROLS 4 


* STEPPING Currently we seek men 
SWITCHES * GUARDIAN * 


i experience in ome or AT MELPAR 
KURMAN * with A rhe following 
1 ALLIED * SIGMA * LEACH and many others à a Theory More and more these days you hear top engineers talk about the 
LARGEST STOCK OF RELAYS IN THE WORLD E Systems — many growth opportunities at Melpar. With an increasing 
Microwave 
W PnopucrioN QUANTITIES IN STOCK : « 


an enlarged staff 
e UHF, VHF, or and facilities, Melpar provides many opportunities for 
à 1 s 
Send for our latest bulletin P SHF Receiver 


professional growth and advancement. Our new laboratory 
e Analog Computers dling is an engineer's dream come true; a building conceived 
e Magnetic Tape — by and constructed for the ENGINEER — 265,000 
r 1 
e Digital pe " sq. ft. of complete engineering facilities 
— e Radar an 
Countermeasures. We are located in Fairfax County of northern Virginia where 
10 to 12 ft. lengths . vonage eu housing is reasonable and plentiful whether you desire 
ALL METALS Pulse Circuitry a private home or an apartment. Although we are in a truly 
Also Screw Machine oru 

Products to Order e Microwave Filters 
EASTERN e Flight Simulators 
Machine Serew Corp. e Servomechanisms 


12-32 Barclay St. e Subminiaturization 
New Haven, Conn. 


environment to match your professional growth 
ro-Mechanical 
Makers of H & G 7 n 
Die Heads e 


Send resume to Technical Personnel Representative, 
e Small Mechanisms 
J— e Quality Control and 


— 
— Test Engineers 4 melpar, imc. 
PROFESSIONAI | A subsidiary of the Westinghouse Air Brake Co 


3000 Arlington Bivd., Dept. PE-25 Falls Church, Va. 
SERVICES 


11 Galen Street, Watertown, Mass. * 99 First St., Cambridge, Mass 


number of significant electronic projects 


suburban atmosphere, we are only 10 miles from the 
nation s capital with all its recreational and social 
advantages. Here you and your family can grow in an 


DESIGN ASSOCIATES 


aden A MECHANICAL ENGINEERS 


Jigs, Fixtures, Progressive and Compound Dies 


Layout and Detailing Service 


2439 N. Charles St Baltimore 18, Md. DESIGNERS 


with several years experience in heavy machine design, or allied fields, 
GEORGE H. KENDALL 

Consulsing Mechanical Engineers | NVESTI GATE 

Redesign Existing Products for Greater Profit, . . "d . e 9 o o 
Trouble Shooting Production, Design, Cost Problems, this oportunity to join an old established company in a new division 
Specialist Automatie Machinery, Process, . ° e à 
New Developments, Patent Studies, where you will find challenging work and the chance for rapid advance- 

New Products & Process Engineering Studies . e ^ 
P. 0. Bor3  — (Bet. Tel. Darien 5-1504 ment. Location near Harrisburg, Pa. Excellent salaries. We pay 
Noroton Heights 3 Om Darien, Connecticut * . . 

interview and relocation expenses. 

WILLARD F. MASON 


Consulting Electrical Engineer 


Mr. K. E. Eyler 
Precision Hlectromechanical Designs 

Specialist —- Assemblies—4Al] Applications 

Engineering Administration, Cost Systems 


TUE NATIONAL-U. S. RADIATOR CORP. 


180 Post Road, Darien, Conn. Oliver 5-9039 BOX 231, MIDDLETOWN, PA. 


Replies confidential. Write or wire— 
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MECHANICAL 


ENGINEERS 


LOOKING FOR THE 
RIGHT CHANGE! 


* Many men are — and the right job is often 
mighty hard to find. 


* But we've got some interesting openings now 
at Admiral that might represent the right change 


for yov. 


DUTIES 
OF THE JOBS: 


YOUR 
POTENTIAL: 


REQUIREMENTS: 


Admiral Corporation | ^ 


Solve electro-mechanical design and layout 
problems at the developmental level. Work 
from rough sketches or general instructions to 
fully utilize your ingenuity and creative abili- 
ties. 


To bring into design form the requirements of 
a new or modified instrument, device, or con- 
trol system related to TV and radio receivers 
as well as government military equipment. 
aspects of 


Plus co-ordinate all mechanical 


the project. 


A company that understands engineering — 
with a well planned long range program of 
design and development. Plus a complete pro- 
gram of employee benefits. 


Continued company growth offers many ex- 
cellent opportunities for advancement. 


Graduate mechanical engineers or men of 
equivalent backgrounds having industrial ex- 
perience. 


For details write Mr. W. A. Wecker, Personnel 


Division. We will be happy to send you more | 


information on career opportunities and other 
advantages. 


3800 W. Cortland St 


icago 47, Illinois 





Product Engincering 


DESIGN ENGINEERS 


Company expansion provides 
openings in design of precision 
electro-mechanical instruments 
and sub assemblies used in the 
aircraft and guided missile 
fields. M.E. or E.E. Degree nec- 
essary. 


Live in RIVERSIDE, a southern 
California community centrally 
located between beach, moun- 
tain and desert resort areas. 
Only one hours drive to Los An- 
geles. 


A growing organization offering 
security and excellent oppor- 
tunity for advancement. Also 
profit sharing. paid vacations, 
sick leave, paid holidays, life 
insurance, medical and group 
hospitalization program. 40 hr. 
week. 


Send resume, 
photo and salary requirements to: 


BOURNS 
LABORATORIES, INC. 


6135 Magnolia Ave. 
Riverside, California 


EXPERIENCED 


DESIGNERS - LAYOUT MEN 


To Work At 
General Motors 
New Technical Center 


For Experimental Automotive 
Work in Transmissions, Engines 


& Chassis. 


The Engineering Staff is located in the 
suburbs of Detroit on an 820 acre site 
devoted to research and development 
work. Splendid opportunity for men look 
ing toward the future Ideal working 
conditions in well lighted, air conditioned 
office building. Fine recreational program 
with golf course adjacent to site. Oppor- 
tunity to become a share holder in GM 
through a generous Stock Purchase Pro- 
gram Also excellent health insurance 
life insurance, and retirement plans 


State full particulars: Age, Experience, 
Salary Expected, Etc. Send resume to 


Personnel Dept. 
Engineering Staff 
General Motors Corporation 
GM Technical Center 
Detroit 2, Michigan 


GROUP SUPERVISOR 
LOS ANGELES 


Direct activities of hard-hitting group design and 
development engineers in electro-mechanical and 
electronics fields. This aggressive company will 
start you around $12,000 and pay agency fee, relo- 
cation and interview expense 


MONARCH PERSONNEL 


28 E. Jackson Blvd Chicago 4, IM 
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Executives and Engineers 
deserving higher salary 


now can completely, confidential- 
ly make arrangements for better 
positions through our unique Job 
Improvement Service. We have 
close contact with leading manu- 
facturing and research firms in 
all sections of the country. 

Here's what you do. Send us 
your name, title, company and 
home address. We will forward 
to your home brief forms which 
you fill out and return. We com- 
pare your experience and desires 
with our file of specific job open- 
ings. You make the decision. No 
obligation to you, no cost what- 
soever. Our clients pay us to find 
you. Find out what you’re really 
worth—today. Write, phone or 
wire. 


NE 


Management and 

Recruitment Consultants 

Oliver P. Bardes, President 

451 Firsi National Bank Building 


Cincinnati 2, Ohio 


DECISION INC. 


The APPLIED PHYSICS LABORATORY of 
THE JOHNS HOPKINS UNIVERSITY offers 
an exceptional opportunity for profes- 
sional advancement in a_ well-estab- 
lished Laboratory with a reputation for 
the encouragement of individual respon- 
sibility and self-direction. 


Our program of 


GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 


provides such an opportunity for men 
qualified to design: 


GUIDANCE, HOMING, AND CONTROL 
CIRCUITS 
ANTENNAS 

MICROWAVE COMPONENTS 
COMPUTERS 
THE 

EXTERNAL AERODYNAMICS OF MISSILES 

RAMJETS 
MISSILE STRUCTURES 

LAUNCHERS 


DATA-RECORDING AND PROCESSING 
EQUIPMENT 


Please send your resume to 
Professional Staff Appointments 


APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8641 Georgia Avenue 
Silver Spring, Maryland 
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EMPLOYMENT OPPORTUNITIES 


PROJECT ENGINEERS 


Electro-Mechanical 


Opportunities are available in controls engineering department of leading aircraft 
accessories manufacturer. These are responsible positions requiring men with 7-10 
years experience in electro-mechanical engineering. The work is related to precision 


control of relatively large high speed turbine driven devices. Previous supervisory 
experience necessary. Openings exist in the following areas: 


Design and Development of Control Systems 
Development and Test of Control Components 
Product Engineering of Control Components 


These are permanent positions with excellent opportunities for advancement under 


excellent working conditons. 


Submit complete resume, including past earnings and availability for interviews in 


first letter to: 


TECHNICAL EMPLOYMENT 
THOMPSON PRODUCTS, INC. 


23555 EUCLID AVENUE 


WANTED 


PRODUCTION SUPERVISOR 


Exceptional opportunity for perma- 
nent position responsible DIRECTLY 
TO THE PRESIDENT for man under 
40 with good education and experience 
in mass production especially of me- 
dium sized forgings, hardening and 
finishing, and to set up and operate 
production control and cost in mod- 
ern progressing plant with friendly 
atmosphere. Apply in confidence with 


full information to: 


Ernest Estwing 


ESTWING MFG. CO. 
Rockford, Ill. 


TO AN ENGINEER, 
28-34, 
HEADED FOR 


TOP LEVEL PLANT MANAGEMENT: 


Hore is your chance to enter our management dè» 
velopment program at a much higher than usual 
level 

We are a midwestern major appliance manufac- 
turer This opportunity is open to you now only 
because our gro has been so swift, profitable 
and sound that there hasn't been time to staff our 
organization completely from within. We follow 
the policy of appointing men of ability to top jobs 
as early in their careers as possible. A number of 
our key management personnel are in their early 
thirties. 


You must have the mark of a man going places— 
in your college engineering studies, your personal 
and family interests, and your business career. As 
a person you must have drive, confidence and 
vision. 

Your business experience has already carried you 
to a supervisory level and you value association 
with a well established company that is on the 
move. 


Salary will be $10,000 to $12,000 plus a bonus 
of about 25%. Replies strictly confidential. Send 
brief but complete resume of personal, educational 
and business background. 


P-8432, Product Engineering 
520 No. Michigan Ave., Chicago 11, Ill 


CLEVELAND 17, OHIO 


WANTED 


MANUFACTURER S 
REPRESENTATIVES 


To handle line of color anodized aluminum 
foil nameplates with adhesive backing. 
Protected territories open on an exclu- 
sive, commission basis, Wide acceptance 
by blue chip manufacturers. 


RW-8691, Product Engineering 
0 W. 42 St., New York 36, N. Y 


PROJECT DESIGNERS 


Mechanical Engineering graduates, age 
30-45, with minimum of four years design 
experience in power tool field, to design 
new and special products for a standard 


line of tools. 
Salary commensurate with capabilities. 


Send resume with full particulars to: 


H. C. GEBHART, Chief Engineer 
Delta Manufacturing Company 


Bellefontaine, Ohio 


Your Inquiries to 
Advertisers Will 


Have Special Value . . . 


—for you—the advertiser — and 
the publisher, if you mention 
this publication. Advertisers value 
highly this evidence of the publi- 
cation you read. Satisfied adver- 


tisers enable the publishers to se- 
cure more advertisers and—more 
advertisers mean more informa- 


tion on more products or better 
service—more value—to YOU. 





| ence is recent. 





e nearest you 


REPLIES (Bos No.): Address to ofi 

NEW YORK: 880 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. (1! 
SAN FRANCISCO: 68 Post St. (4) 

LOS ANGELES: 1111 Wilshire Blvd 17 








POSITIONS VACANT 


Consultant in design and tooling for com- 
mercial and domestic electric cooking and 
heating appliances. Services available on per 
diem or fee basis. P-8029, Product Engineer- 
ing. 


Development Supervisor: Excellent opportu- 
nity for an experienced mechanical engineer 
interested in supervisory position in engi- 


| neering department which is rapidly under- 


taking expanding functions. Good potential 
for further development and advancement 
necessary. Must be capable of giving direc- 
tion and guidance to experienced engineers 
engaged in a diversity of projects on small 
mechanical devices and movements. Our 
company is located in the Baltimore Metro- 
politan area, and is generally considered to 
be the industrial leader of its field. Send 
complete resume with detailed work history. 
All replies confidential. P-8461, Product 


| Engineering. 


Belt Engineer—Flat and V-belts. Experienced 
in latest compounding and manufacturing 
methods. For approximately three months 
work in foreign country. Salary and expense 
basis. Retired engineer acceptable if experi- 
Write with full particulars 
of jualifications, salary and availability. 
P-5463, Product Engineering. 


FOR RATES 
OR INFORMATION 


About Classified Advertising 


Contact 
The McGraw-Hill Office 
Nearest you 


ATLANTA, 3 LOS ANGELES, 17 
1321 Rhodes- 1111 Wilshire 
Haverty Bldg. Blvd. 


WAlnut 5778 MAdison 6-4323 
W. LANIER H. L. KEELER 


BOSTON, 16 NEW YORK, 36 
350 Park Square 330 West 42 St. 
HUbbard 2-7160  JLOngacre 4-3000 
P. McPHERSON R. LAWLESS 


CHICAGO, 11 W. SULLIVAN 


520 N. Michigan D. COSTER 

Ave. PHILADELPHIA, 3 
MOhawk 4-5800 17th & Sansom St. 
H. BOZARTH Rittenhouse 6-0670 


W. HIGGINS E. MINGLE 


CLEVELAND, 15 ) WILLIS 

1510 Hanna Bldg. PITTSBURGH, 22 
SUperior 1-7000 919 Oliver Bldg. 
C. J. LOUGHLIN ATlantic 1-4707 


DALLAS, 2 C. J. LOUGHLIN 


Adolphus Tower ST. LOUIS, 8 
Main & Akard Sts.3615 Olive St. 
J. CASH JEfferson 5-4867 
DETROIT, 26 H. BOZARTH 


856 Penobscot SAN FRANCISCO, 4 
Bldg. 68 Post St. 


WOodward 2-1793 DOuglas 2-4600 
L. SEEGAR R. L. ALCORN 
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Index of 


moowers | Hows Howe 22 Dimensional Cam 


ADVERTISED 


In This Issue 


Accelerometers 


Accumulators 


Actuators 
Electrical 
Mechanical 


Adhesives 


Aluminum Alloys . ..24-25, 76-77, 
332, 333, 343, 384, 


Aluminum Coated Sheet and Strip 
(see Steel, Coated) 


Amplifiers a ° . °. .370, 


Assemblies 
Electrical 
Hydraulic 
Pneumatic 
Structural 


Axles 


Balls 


Bars 
Metal .18-19, 51, 343 


Bearing Materials i$ vsvvddll 


Bearings 

Ball 54, 61, 134, 227, 288, 374, 
Jewe 

Miniature . .106, 
Needie 54 
Roller 4th cover, 54, 61, 227, 235. 288 
Self-Lubricating "49 v6 $ 376 
Sleeve . i i 84, 253, 375 


Bellow; .314, 337, 342 


Belt Lacers s.s JOP 
Belts 5 , 254, 286-287, 341 
Bi-Metal ec ..31, 354 
Blowers .». os 209, 369, 398 


Bolts 4225, 268, 275, 388 
Books 403 


Boosters 90-91, 303 


d aia Sa d HERE'S HOW YOU CAN GET THE GRAPHIC STORY OF CAMS 
ze THAT "COULDN'T BE BUILT"—BUT WERE DELIVERED BY PARKER ! 


Electric 
Hydraulic 
Mechanical 


Send today for the new, fact-filled Parker folder— discover Bm 
how Parker can engineer and build three dimensional EE 
Brazing nt cams with an infinite number of precisely machined 
stations to serve as the "brains" for a wide range of 
automatic operations. 


Brass 


Bronze 


Bushings (à ‘ (B4, 253, 308 


UE 


AMP WORKS. ING 


Castings booa s Besos ERR 


| aZ 
= cs | NIE 
Carbon : : l i l i 
M 


Castings, Precision Investment..60, 96 np 
m à 319, 385, 422 CAM DIVISION 


Continued on p. 416 FRANKLIN AVENUE èe HARTFORD, CONNECTICI 
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SHOCK- 
ABSORBING 


SKID- 
PROOFING 


CUSHIONING 


NOISE- 
KILLING 


SCRATCH 
PREVENTION 


GLAZING 
STRIP 


Ls 


SCRATCH- PREVENTION 


General Electric use small pads of Armstrong DK-153 


l'ape to make sure their light boxes wont scrat h desk 
or table tops. This resilient, cork-and-rubber sponged 


rubber material does a good job of absorbing shocks 


and preventing skids, too. 


DK-153 is easy to apply its backed with a tacky 


adhesive that sticks to almost any clean, dry surface 
You can get it in tapes, rolls, sheets, or die-cut shapes 


in many widths and thicknesses. For samples, write on 


your company letterhead to Armstrong Cork Com 
pany, Industrial Div., 7301 Irvin St. Lancaster, Pa 


PROTECTIVE 
BACKING 


RESILIENT ud TACKY 
CORK-AND-RUBBER 7X ADHESIVE 


(Armstrong DK-153 TAPE 


ed where r performance nunt 


Index of 


PRODUCTS 


ADVERTISED 


In This Issue 


Continued from p. 415 
Ceramics .... 


Chains 
Conveyor 13, 
Roller 13, 262, 
Silent 13, 


Chemical Treatments 94, 


Circuit Breakers 122- 
Clad Metals 


Clamps 

Clamps, Hose 

Clips 

Closures ‘ 95 


Clutches 
Mechanical 14, 290, 299, 373, 428 


Coatings 8. 94, 103, 249, 280 
374, 386 


Coils 56-57, 378 
Cold Headed Parts . 215 


Computers , 390 


Connectors 
Electrical 350 
Hose 314 
Tube 314 


Contactors 17, 67-68 
Contacts & Contact Materials 56-57 


Controllers 107 


Control Panels & Switchboa 67-68 
1 393 


Controls 


Electrical 56-57, 67-68, 107, 122-126 


256, 370 
Electronic ....67-68, 107, 122-126, 370 
Hydraulic 303, 305, 335 
Mechanical 402 
Pneumatic 104, 335 


Conveyor Belts 318 
Copper & Copper Alloys 2 


Cork Compositions 416 


Counters 17 389 
Couplings se ( nne ) € rical) 


Couplings 
Hydraulic 309, 400 
Mechanical 48, 290, 309, 373 


Cylinders 
Hydraul ( l, 27 283 


Pneumatic 


Decalcomanias 

Deep Drawing 

Dials 393 
Die Castings 9 292 
Dimmers 256 
Drafting 


Machines 35, 69 
Supplies 35, 69, 325, 402 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


ves 


Adjustable Speed 28-29 


Hydraulic 309, 315, 
Timina 
Variable Speed 


48, 92, 122-126, 286-287, 


Dynamometers 


E 


Engineering Services (see also Pro- 
duction Services) 71, 109, 114, 
233, 334, 


Engines 111, 
Expanded Metals 
Expansion Joints 314, 


Extrusions 


Metallic 2, 74, 76-77, 83, 


313, 343, 350, 


Non-Meta 


F 


Fabricated Plastics, (See Plastics, 
Fabricated) 


Fabricated Steel (see Plate, Fabri- 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments 


Facings, Clutch 


Fastening Methods è 87, 132, 


Fibre 356, 


Fibre Glass 
Filters 


Air 329, 360, 
Hydraulic oes 112, 360, 


Flexible Couplings , 290, 306, 


Flexible Shafts 


Floats 


Forgings 246-247, 259 


Friction Materials 


Furniture, Engineering Dept 


G 


Gages, Pressure or Vacuum 
Gaskets ' 79, 


Gear Motors see also Motor Re- 
ducers 229, 


Gears 6, 11, 75, 81, 109, 244, 
281, 322, 324, 338-339, 375, 390, 


Governors 


345 


118, 379 
3rd Cover, 26-27 


370 


48 


98 


404 


279 
400 


104 


Graphite 62-63 


H 


Heating Units 122-126, 310, 359, 
High Temperature Alloys 
Hose & Tubing 

Continued on p. 418 
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The most 
advanced 


developments 


in electronics 
are being 
made in 


the sphere of 


airborne radar 
and related 


ground control 
systems because 


of military 
emphasis. 


INGENIOUS 


PACKAGING 


Further applications of 


electromechanical techniques in these fields 


are creating new openings in the 
Systems Division of Hughes Research 


and Development Laboratories. 


Engineers who have demonstrated ingenuity and inventive 
ability will find interest in areas of work that call for 
devising reliable, maintainable, manufacturable designs 

for precision equipment developed at Hughes Research and 
Development Laboratories. 


The design of this equipment, manufactured at Hughes, 
involves mechanical, electromechanical, electronic, micro- 
wave and computing problems. Design also requires the 
use of such advanced techniques as subminiaturization, 
unitized “plug-in” construction, with emphasis on design 
for volume production. Knowledge of electronic components, 
materials, finishes and military specifications is useful 


SCIENTIFIC STAFF RELATIONS 


HUGHES 


RESEARCH AND DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 
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is blocked—read this! 


No need to worry about a future if you ame 
ih one of our design groups. Here, there 
are plenty of avenues for achievement. 
Many, incidentally, are high- -speed high- 
ways to responsibility and better income. 


Today our ]-57 turbojet is the world's most 
powerful production aircraft engine. It 
powers nine of today's fastest military air- 
craft. It will power the luxury airliners 
recently ordered by Pan American World 
Airways and United Airlines. 

But our business is not static. We are 
constantly improving current engines — 
developing newer, more powerful engines. 
Obviously, in à continuing program like 
this, designers are key men. They have 
virtually unlimited opportunities to build 
sound, well-rewarded careers. 


If you want to get off a dead-end street, 
investigate! There's an excellent chance 
we have the present and future you want. 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 
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Instruments 
Mechanical — . 386 


Insulation 241, 312 


Insulators ` . 396 


Jewels 


L 


Laminated Plastics (see Plastics, 


Laminated) 
382 


Lubricating Equipment ..263, 328-329 


M 


Magnesium Alloys 324, 350 


Marking Machines & Tools... oc" QU 


Moldings 
Glass (see Glass Parts) 
Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 


Motor Reducers (see also Gear 
Motors) 

Motor Starters 56-57, 67-68 

Motors, A-C 

Fractional 3rd Cover, 16, 28,-29 

44, 122-126, 130, 270, 284, 293 

301. 317, 384, 404 

Integral. .3rd Cover, 28-29, 44, 122-126 

270, 293, 301, 384 

..28.29, 130, 270 

, 357, 404 


Sub-Fractional 


Motors, D.C 
Fractional 16, 44, 122-126, 130, 270 
284, 301, 317, 404 
Integral 44, 122-126, 270, 301 


Sub-Fractional 130, 270, 284, 404 


Motors, Hydraulic 315, 345, 369, 


Name Plates 388 
46, 86, 


Nuts . 45, 87, 120, 132, 225, 
382, 


Nickel Alloys 


Optical Parts e . T — 
Overload Relays .. 2° 56-57 
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Packings 55, 237, 296, 
Paper 
Perforated Metals 
Photographic Equipment 
Film e $ 
Pilow Blocks 
Pins 
Pipe 
Plastic Film 


105, 282, 292, 
330-331, 344, 


Plastics 33-34, 105, 307, 330-331, 
351, 394, 399, 


Plastic Parts 


Plastics Fabricated 
Plastics Laminated 
Plated Metals 
Plates 
Plugs 
Porcelain 
Powdered Metal Parts 80, 84, 89, 
Power Packs 
Electrical & Electronic 
Hydraulic diss 


Production Machines & 
Processes b 


Production Services (see also Engi- 
neering Services) 108, 109, 
324, 347, 
Pulleys . oad 286- 
Pumps 
Air 360, 
Liquid . 32, 72-73, 119, 269, 
305, 315, 335, 345, 348, 


362, 369, 396, 405, 
Vacuum 360, 


R 
Radioactive Sources & Materials 
Ratchets 
Recorders 
Rectifiers 
Regulators 
Hydraulic e n s dr 
Pneumatic * cose 328- 


Relays ......65, 67-68, 101-102, 104, 
256, 365, 


Reproduction Equipment e so o odi 
Reproduction Supplies .. ..35, 69, 
Resins . > .15, 40, 
Resistors . 101-102, 
Resolvers 


Retaining Rings ..42, 99, 
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PUMCUP ADVANTAGES 


now yours for 


o HYDRAULIC CONTROLS 
* AIR CYLINDERS 
° RECIPROCATING PUMPS 


Two common Pumcup types: con- 
ventional and 45° bevel type. 
available in a complete range of 
sizes and texture-engineered com- 
positions. 


Cutaway view of typical Pumcup 
installation resulting in prolonged 


high efficiency. 


T it from experienced users, Darcova Pumcups offer payoff 
advantages that can't be equalled! For example, they last many 
times as long as ordinary piston packing..and they hold peak efficiency 
from start to finish. Because of the resulting production and main- 
tenance economies, plant after plant is standardizing on Pumcups. 


Improved application of the cup principle does the trick. And 
Darcova Pumcups are texture-engineered in a range of compositions to 
meet most temperature-pressure-fluid conditions. And they are avail- 
able in sizes and types exactly right for your particular equipment. 


It will pay you to get a// the facts. Just ask for Pumcup Bulletin 
No. 5503. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 25, Pa. 


TRADE MARK 
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Revolving Joints 
Rheostats 

Rings & Loops 
Rivets 

Rod Ends 


Rods 
Metallic 


Rubber ....2nd Cover, 12, 121, 220, 346 
Rubber-Bonded-to-Metal . 231, 258 


Rubber Parts 2nd Cover, 258, 282 
381, 402 


Rust Proofing j esos si 30 


Screw Fasteners 


Screws - ` , . 268, 275 
378, 396 


Screw Thread Inserts.............. 387 
Sealants 


55, 85, 98, 237, 263, 273, 296 
337, 346, 381, 389, 425 


Servomechanism Components ...... 229 
390, 404 


. 286-287, 362 


Plastic 

Shims 

Silicone Rubber 

Silicones 

Silver Alloys 

Solenoids 

Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.).. 66 

87, 225, 275, 362, 388, 401 


Speed Reducers .......47, 128, 266, 279 
, 340 


Spinning 
Springs ...... 404, 420 
Sprockets , , , 375, 397 


Stampings ; j , 295, 340 
364, 369, 404 


Steel 
Alloy ...18-19, 20-21, 51, 100, 113, 239 
Carbon 18-19, xx 113, 239 
Coated 22- 100, = 
Stainless. ..10, 22-23, 39. 41, "hi 
74, 113, 115, 239, 306, 321 
Tool 74 


Strainers 

Strip, Plastic 

Strip, Metallic 70, 93, 113, 239, 240 
321, 384 
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NEVER STATIC 


Structural Forms & Shapes ‘ , 343 lesigners and engineers af 
HAYDON 10 the 3i > 
Subcontracting Services 295 4 WV know the value of Time and 
i Tim ng in the development of newer bet- 
Switches 4, 56-57, 67-68, 101-102 
122-126, 264-265, 310, 383, 406 ter products. If the measurement of this 


* never-static, always-vital element is 
mportant to your product or process 
these men can help you make the most 
f every minute will work with you 
Tapes 
Right Time for your 
Testing Machines & Equipment. .255 
Thermistors 
Thermostats 
Timers 67-68, 320, 


Timing Motors 114, 320, 


Tracing Paper 


reanetormers oes | moves ahead on TIME 


Transistors 


— — and TIMING! 


Tubing 
Plastic 110, 330-331, 
Seamless «24, SE? 
Welded 22-23, 59, 64, 93, 313, If, for example, your problem involves 


60 cycle, 400 cycle or d-c timing motors 
HAYDON can help. Here are a balanced 
engineering team, an experienced 
Universal production staff and a plant devoted 
exclusively to the development and man- 
ufacture of timing motors and timing 
v \ devices. This complete timing service . . . 


designed fo save you time in moving a 
Valves 
Ai! 1, 104, 219, 276, 328-329, 335 Nus 
358-359, 386, 398 k , ment and into practical production . . . 
Hydrauli 104, 219, 242, 276, 303 ; 
305, 335, 386, 398, 404, 406 r is available to you through the nearby, 


factory-trained HAYDON Field Engineer. 


Clip and mail the coupon for his 
name — and for an informative 
catalog — today! 


timing idea through design and develop- 


Vibration Mountings . oe 255 


Vibratory Equipment . 203 


Washers 


Welding E 
Equipment . 285 MA YD ON A SUBSIDIARY OF GENERAL TIME CORP. 


Nuts 
Supplies 285 AT TORRINGTON 


oe ee ee ee ee ee eee ee ee -= 


Weldments 


y HEADQUARTERS FOR . IIR: 
Wheels HAYDON Manufacturing Company, Inc. 
Wire ,70, $9 TIM I N G 3125 ELM STREET, TORRINGTON, CONN. 


Wire & Cable C Send me the name of the nearby HAYDON Field Engineer 
Wire Cloth € C] Send me catalog, “Electric Timing Motors.” 
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Few buyers are as particular about 
aluminum castings as tire makers. 
Their tire molds must be extremely 
accurate, dense, and concentric. Intri- 
cate tread designs must be reproduced 
faithfully. 

Morris Bean & Co. recently cast a 
pair of the world’s largest tire molds 
. 9 foot diameter held to + .060” 
weight, 2000 Ibs. Tire molds, 
guide and fluid flow castings are pro- 
duced in quantity, using the Antioch 
Process*. If your design includes 
aluminum castings with high perform- 
ance requirements, send us a part print 

for recommendations. 

Morris Bean & Company 

Yellow Springs 3, Ohio 
*Send for technical booklet about the 
Antioch Process for aluminum casting. 


wave- 


one-ton precision casting 
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Acme Chain Corp. ` à 262 
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Acro Switch Div., Acro Mfg. Co.. 383 
Acushnet Process Co.... T 
Allegheny Ludlum Steel Corp.. T 
Allen-Bradley Co. 67-68 
Allen Mfg. Co.. ee Ka eke 38 
Allied Research Products, —— Be 
Allis-Chalmers Mfg. Co.. 32, 44, 107 
Aluminum Co. of America 76-77 
American Brass Co. X 53 
American Chain & Cable Co., Inc. 361 
American Chemical Paint Co...... 280 
American Hard Rubber Co. . 282 
American Nickeloid Co. ; 240 
American Smelting & Refining Co. 36 


American Stock Gear Div., Perfection 
Gear Co. 


American Steel & Wire Div., U. S. 
Stee! Corp. ° 39, 41, 43, 


Arens Controls, Inc. 

Armco Steel Corp. 

Armstrong Cork Co ; 
Arwood Precision Casting Corp 
Automatic Electric Sales Corp 


Bakelite Co., Div. of Union Carbide & 
Carbon Corp. à ..330- 


Baldwin-Lima-Hamilton Corp., 
Standard Steel Works Div. 


Barber-Colman Co. 
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Bausch and Lomb Optical Co.. 
Bean & Co., Morris.. 
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By-Products Steel Co., Div. of Lukens 
Steel Co. .... í 


Robert- 


Calidyne Co. 
Cambridge Wire Cloth Co.. 


Cameron Iron Works, Inc., 
Ordnance Div. à 


Carpenter Steel Co. 
Carpenter Steel Co., 


Central "——— Div., 
Corp. .. 


Century Electric Co. 

Chace Co., W. M..... 

Char-Lynn Co. 

Chatillon & Sons, John 

Chicago Rawhide Mfg. Co 2nd Cover 
Chicago Screw Co..... ^ ... SOO 
Chrysler Corp., Industrial Engine Div. 377 
Clare & Co., C. P. 

Clearprint Paper Co 

Cleveland Worm & Gear Co 

Clipper Beit Lacer Co 

Cold Metal Products Co 


Forge & 
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Alloy Tube Div. 
General Motors 
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Columbia-Geneva Steel Div. U. S. 
Steel Corp. aon .39, 41, 43 


Cone-Drive Gears Div., Michigan Tool 
SO. ccces "s 279 


Continental Screw Co. ‘ . 225 
Cooper Alloy Foundry Corp.... 306 


Copperweld Steel Co., Ohio Seamices 
Tube Div. .... e eso JUI 


Cramer Co., Ines, R. W. ec 320 
Crane Packing Co TTT 337 
Crucible Steel Co. of America 115 
Cuno Engineering Corp 112 
Curtis Universal Joint Co., Inc. 360 


Darling Valve & Mfg. Co. 

DeLaval Steam Turbine Co 

Detroit Coil Co. 

Dodge Mfg. Corp. 

Doerr Electric Corp 

Dormeyer Industries 

Dow Chemical Co.. 

Dow Corning Corp 

Dudek & Bock Spring Mfg. Co.. 

DuPont de Nemours & Co., Inc., 
Film Department 

DuPont de Nemours & Co. | nc., 
Neoprene . 

DuPont de Nemours & Ce., 
Organic Chemicals 

DuPont de Nemours & Co., | 
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Garrett Co., Inc., George K.... oe 
Gates Rubber Co 2805 SPRUCE +- QUINCY, ILLINOIS 


Gear Specialties, Inc.. 
General Controls Co.. 
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—— rex SELECTING 
par D RELAYS 


WILL HELP YOU SIMPLIFY 
REMOTE SELECTION of CIRCUITS! 


A few examples of standard Model, Ledex relays. Use the 
1” squares in the background to estimate size of the relays 


Ledex Relays are available to perform 

a variety of switching jobs... 

STEPPING ...COUNTING... ADDING 

AND/OR SUBTRACTING...PROGRAMING... 
CIRCUIT SELECTING...and HOMING. P 


SEND US, ON YOUR LETTERHEAD, THE 
DETAILS OF YOUR SWITCHING REQUIRE- 


MENTS AND LET LEDEX ENGINEERS 


WORK WITH YOU TO DETERMINE 
IF LEDEX RELAYS ARE THE ANSWER. 


ed. 


123 WEBSTER STREET, DAYTON 2, OHIO 


IN CANADA. MARSLAND ENGINEERING LTD., KITCHENER, ONTARIO 
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Gerotor May Corp. on 315, 

Gits Bros. Mfg. Co. 

Gleason Works .... 
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Logansport Machine Co., Inc 
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Matthews & Co., Inc., Jas. H........ 350 
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Metals & Controls Corp., Spencer 
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279 
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Miehle- Dexter Supercharger Div. 
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Corp 39, 41, 


Newark Wire Cloth Co.. 

New Departure Div., General Motors 
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Nicholson & Co., W. H 

Norgren Co., C. A 328 - 

Northrop Aircraft, Inc 
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Transportation Corp. * 
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... then callin your Parker 
field engineer for help 


Having trouble with O-ring fail- 
ures? Nibbled, worn, battered, 
leaking like a sieve? Whether 
your problem is in the 
sign or compound, 


basic de- 
it’s time to 
call a Parker representative. 

Parker field engineers are 
trained trouble shooters. There 
is one in your area. From Parker 
you can get exactly the right 
O-ring and gland design for your 
specific application. 

Compare Parker O-rings with 
any other make. You'll find that 
Parker O-rings are precision- 
molded of superior compounds. 
They have been developed as the 


par 


result of years of experimentation 
to provide the proper elongation, 
tensile strength, compression set 
ratings, resistance to oils, fuels, 
chemicals, and high and low tem- 
peratures. Laboratory and service 


tests make sure that all 
characteristics are held. 


rated 


Call your Parker representative 
assistance. Write for 
5712B2 on “New 


draulic Fluids and Seals” 


for 
Bulletin 


new 


Hy- 


RUBBER Propucts DIVISION 
Section 516-L 
The Parker Appliance Company 


17325 Euclid Ave., Cleveland 12, Ohio 
538 So. Eastern Ave., 


ker 


Hydraulic and fluid 
system components 


Los Angeles, Cal. 





FOLLOW THE SUN TO A NEW 


ENGINEERING OPPORTUNITY! 


Get new enjoyment and satisfaction from your work in 


sunny, attractive Florida! 


Fairchild’s new engineering facilities at St. Augustine com- 
bine two important attractions: Advanced research and 
development in all phases of aviation, and superb living 


conditions in one of America’s most delightful areas 


Openings exist for engineers who have experience, am 
bition and talent to contribute to the Fairchild Research 
and Development programs in such fields as aerodynamics, 


structures weights and design 


Investigate this opportunity for a sunny, profitable future! 


Send your resume today to Walter Tvdon, Chief Engineer 


14 Division of 


Fairchild Engine and Airplane Corporation 


= FAIRCHILD 


AIRCRAFT DIVISION + HAGERSTOWN, MARYLAND 


WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS 
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Electric & Engrg. Co 


Republic Mfg. Co 

Republic Steel 

Resistoflex Corp 

Revere Copper & Brass, Inc 
Rhodes Inc., 


Rochester Products 
Motors Corp 


Rockford Clutch Div., Borg-Warner 
Corp. 


242 
Roper Corp., Geo. D . 405 
Ross Operating Valve Co , 1 


Rubatex Div., Great American 
dustries, Inc 


SKF Industries, Inc 

Sandusky Foundry & Machine Co.. 
Sciaky Brothers, Inc 

Scintilla Div., Bendix Aviation Corp. 
Sculp-Metal 

Shakeproof 


Sier-Bath Gear & Pump Co., 
Gear Div. 


Simmons Fastener Corp.... 

Solar Aircraft Co.... sake eeu oe 
South Chester Corp., Southco Div. 
Southern States Iron Roofing Co 
Sparta Manufacturing Co... 


Spencer Thermostat Div., Metals 
Controls Corp. n ` 


Spincraft, Inc... 

Spraylat Corp 

Square D Co 

Stalwart Rubber Co. pay 
Standard Pressed Steel Co...... 
Stokes Machine Co., F. J.. 


Taylor Fiber Co 
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Tickle Engineering Works, e | FLUID METERING PUMPS 


Timken-Detroit Brake Co., Rockwell Positive Displacement Rotor Type. For Industrial Applications, 
Spring & Axle Co 


Timken Roller Bearing Co. 
dustrial) 4th Cover 


Timken Roller Bearing Co., Steel & 
Tube Di 


Tinnerman Products 
Tomkins-Johnson Co 

Torrington Co., Needle Bearing Div... 
Torrington Co., Specialties Div 
Townsend Co 

Transicoil Corp 

Transue & Williams Steel 


Aircraft Anti-Icing and Aircraft Fuel. 
Compact * Light Weight * Smali Volume 


Union Carbide & Carbon Corp. 
Bakelite Co. 
Haynes Stellite Co 
Linde Air Products Co 


U. S. Axle Co., 

U. S. Electrical Motors Inc 
U. S. Gasket Co 

U. S. Graphite Co 

U. S. Radium Corp 

U. S. Rubber Co 

U. S. Steel Corp 

U. S. Steel Export Co 


U. S. Steel Supply Div., U. S. Steel 
Corp. 


unus QU Unt Re. 0 | IT'S SO SIMPLE! 
The rotation of the rotor draws the fluid in through two passages, 


— filling the cavities formed by the three lobes of the rotor. This 
ard, inc. .. P e 

Veeder-Root Inc fluid is sealed within these small cavities until it is forced through 
Versa Products Co., Inc 

Vickers, Inc., Div. of Sperry-Rand 


Corp. 30 kept uniformly divided through two outlet ports, or may be 
Viking Pump Co 


Virginia Gear & Machine Corp...128, 306 combined internally for passage through a single port. 
Vulcan Electric Co 


the two outlet holes by the floating blades. The flow may be 


Wagner Electric Corp 
Waldes- Kohinoor, 
Wales-Strippit Corp 
Ward Leonard Electric Co 
Watiow Electric Mfg. Co 


Webster Electric Co., Oil Hydraulics 
Div. 


Weldon Tool Co 

Western Gear Works STYLE A—Single inlet double outlet 

West Point Manufacturing Co....... type aircraft pump 

White Dental Mfg. Co., S. S..... 

Whitney Chain Co. TT 

Wiegand Co., Edwin L., Ind. Div... 

Winsmith, Inc 

Wisconsin Motor Corp 

Worcester Pressed Steel Co... 

Worthington Corp., Multi-V Drive 286-287 l STYLE F— Engine driven 


Worthington Corp., Pump & Com- fuel pump 
pressors Div. 72-13 


Wyman-Gordon Co. (5005665 368 STYLE C—Industrial pump 


ESSIONAL SERVICES 4 Send for Weldon Manual and Catalog with detailed specifica- 
E tions and installation drawings. 

F. J. Eberle, Ass’t. Mg 
YMENT OPPORTUNITIES 


SERVI S 


3000 WOODHILL ROÀD --- CLEVELAND 4, OHIO 
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EXTRA-LARGE 
BEARING SURFACE 
NOSE DESIGN \ 


Od) E ee 
SPACING E 


S LOT FOR 
ENERGIZING SPRING 


Here's why the unique design of this sprag 


gives you maximum clutch precision 


A simple illustration cf how a sprag 
works: A boy dragging a stick be- 
hind him finds no resistance to his 
efforts. However, when he pushes 
the stick ahead of him at a high 
angle—it sticks and knocks the 
wind out of him. The boy's body 
represents an outer race the 
ground; an inner race. The stick 
represents a sprag wedged between 
the two races. 


Whatever your clutch application 
stopping, or indexing 
these distinct advantages: 

e Higher Torque Capacity 

e Longer Life 

e Internal Simplicity 

e No Measurable Backlash 


e Exceptionally Low Maintenance 


The experienced Formsprag Engineering Staff is avail- 
able to recommend a standard clutch or to design one 


for your specific application. 
Why not write for details today. 


Sprags used in Formsprag Clutches 
are highly developed, precision 
wedges of hardened alloy steel. Due 
to the sprag’s design, an unusually 
high amount of torque is delivered 
from one concentric race to the 
other. When torque is applied, the 
sprags are instantaneously en- 
gaged. When torque is removed, 
the sprags release instantaneously. 


over-running, back- 
Formsprag Clutches offer you 


, NU 


Basic construction of the Form- 
sprag Clutch is simple. A full 
complement of sprags is inserted 
between inner and outer concen- 
tric races. Contact with both race 
surfaces is maintained by energiz- 
ing springs. Formsprag construc- 
tion allows more sprags to be 
inserted in a smaller area than 
other clutch designs. Result: 
greater torque capacity in a smaller 
clutch. 


OVER-RUNNING — 
BACKSTOPPING — 
INDEXING 


- FORMS PRAG 


Distributors in 
Principal Cities 


Aé-18 23607 Hoover Road, Van Dyke, Michigan. 


World's Largest Exclusive Manufacturers of Over-running Clutches 
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NE W 3-POINT EASY-TO-USE 


READER SERVICE :o ua» vou 


. . . find out more about the New Materials and Components described 


. . . Obtain copies of new catalog and bulletins 
... get more information about products advertised in this issue 


PRINT or TYPE your address before mailing 


Now, one of these handy prepaid 
postcards will bring you more in- 
formation about any product adver- 
tised or mentioned editorially in 
this issue of Product Engineering. 


FIRST CLASS 


PERMIT NO. 64 
(Sec. 34.9 P.L.&R.) 


Here’s How to Use the Card 


For your copy of any new catalog or 
bulletin, circle key number in the 
space indicated. Bulletins are de- 
scribed on pages 309 to 325. 


NEW YORK, N. Y. 
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To get more data about new Com- 
ponents, Materials and Parts fully 
described on pages 222 to 306; just 
circle the appropriate key number. 


To get more information about ad- 
vertised products, circle the page 
number of the advertisement in 
which you are interested. If more 
than one advertisement is located 
on a single page, letters preceding 
number identify each advertisement. 
Key: T—Top; B—Bottom; R— 
Right; L—Left; TL—Top Left; 
BL—Bottom left; TR—Top right; 
BR-— Bottom right. 


PRODUCT ENGINEERING 
READER SERVICE DEPARTMENT 
330 WEST 42nd ST. 


—4¢ POSTAGE WILL BE PAID BY- 
NEW YORK 36, N. Y. 


NO POSTAGE STAMP NECESSARY If MAILED IN THE UNITED STATES 


BUSINESS REPLY CARD 


For specialized data . . . prices, sizes 
available, nearest source of supply, 
etc. . . . do not circle key number 
but indicate your needs in the space 
alloted at the bottom of the card. 
Use this space, too, if information 
about a specific product among 
several mentioned in an advertise- 
ment is desired. 


PLEASE TYPE OR PRINT 


Position 
Address 
City & State 





NEW PRODUCTS eee Description of these new — — i 


engineering materials appear on pages 222 to 306. Circle key number for 


25—Low-Level, High Speed Switch 
26—Centrifugal Pump 
more data 27—Submintature Selenium Diodes 
28—Photoelectric Counter 
1—Adjustable Electronic Motor Drive 12— Fitting for Liquidtight Conduit 29—Snap-Action Thermostat 


2—Speed-change Sensing System 13—Time-Delay Relay 30— Electrolytic Capacitors 
3—Steel Nuts For Up To 800 F 14—Clutches for Heavy Duty Equipment 31—Germanium Power Diodes 
4—Battery for Up to 20 Years 15—Bronze Solder End Valves 32—Miniature Differential 
5—Twelve-Position Rotary Switch 16—Totally Enclosed Fhp Motors 33—High Speed Switches 
6—Insert Requires No Tapping 17—Centrifugal Blower 34— Electro-Magnetic Clutches 
7—Voltage-Sensing Rectifiers 18—Small Relay for Heavy Current 35—Four-Throw Toggle Switch 
$—Wick Lubricates Spring 19—Adjustable Electronic Timer 36—Pneumatic Regulators 

$— Miniature Gearing 20—Rotary Tabie Has Indexing 37—Miniature Connectors 
10—Miniature Sampling Switch 21—Miniature Linear Transducer $3—Explosionproof Condulets 
11—Self-Adjusting Air Filter 22—Deposited Carbon Resistors 39—Packaged D-c Power Packs 


40—Disconnect for Fuel, Oil Lines 
41—Time Delay Relat For Use at 125 C 


PRINT er TYPE your address on other side before moiling 42—Push-Pull Magnetic Amplifier 


43—Subminiature Toggle Switch 


44—Flow Indicator Stops Backflow 


CIRCLE THESE NUMBERS FOR FURTHER INFORMATION ON PRODUCTS ADVERTISED fo—Custom and Standard Springs 


Rectifier Operates at Up to 200 C 
1 4 10 12 13 14 16 ó 
20-1 24-5 26-7 1 1 33-4 35 36 1 38 Power Supply With Transformer 


41 42 43 48 50 52 Miniaturized Servo Motor 
55 56-7 558 3 54 ^^ 49 
72-3 74 75 i 81 d R3 R5 
89 90-1 $ 96 98 100 5 Germanium Transistors 
104 105 106 115 51—All-Purpose Relays 
120 124 130 134 y * 
220 225 ^ 233 4 240 242 1 i Spool-Type Three-Way \ alve-Pump 


4 
245 248 250 255 257 21 »3—Subminiature Blower 
260 262 266 272 71 54 
277 280 286 
290 292 i 295 t 301 2 (9 
304 1 L304 308 1 313 
318 3 321 327 
330-1 L333 335 3 241 
346 B348 349 3! T352 
354 354 356 358 L350 R359 TR362 
364 365 266 BRR 360 370 BL374 
L378 BR378 379 L320 RR382 
L386 BR388 387 L388 T390 
BR392 B393 394 395 TL398 BL398 
401 TR402 BR402 L403 405 L406 
415 419 420 421 427 428 


Tubular Selenium Rectifiers 


Subminiature Connector 


A-c Voltage Divider 


CIRCLE THESE KEY NUMBERS 
FOR FURTHER DATA ON 


<> 


CIRCLE THESE NUMBERS FOR INFORMATION ON NEW PRODUCTS LISTED IN THIS ISSUE 


3 4 10 11 12 l4 
17 29 2: 24 1 26 28 
31 34 3 3 38 40 42 
45 48 52 § 54 § >A 
59 62 s 5 64 68 70 
73 7 76 LU 82 a4 
87 


CIRCLE THESE KEY NUMBERS 
FOR INFORMATION ABOUT. 


<> 


CIRCLE THESE NUMBERS FOR COPIES OF NEW BULLETINS LISTED IN THIS ISSUE 


90 91 92 92 94 os 9^ 97 9s oo 100 101 
104 105 106 107 108 109 110 ill 112 113 114 115 
118 119 120 121 122 124 125 126 127 128 129 
132 133 134 135 136 138 139 140 141 142 143 
146 147 148 149 150 182 153 154 155 156 157 


CIRCLE THESE KEY NUMBERS 
FOR YOUR COPIES OF 


<> 


USE THIS SPACE 
TO INDICATE REQUIRED. 


Card expires March 1 


<> 





56—-Subminiature Relay 
57—Rubber Sheet Packing 
58—Worm-Drive Capacitor 
59—Alir and Hydraulic Valves 
60—-Sun Battery Cells 
$1—Cool-Running A-c Relay 
62—Back-Ups for O-Rings 
63—Four-Way Solenoid Selector Valves 
Explosionproof Geared Motor 
65—Carbon Film Resistor 
Air-Hydraulk 


66—Standard Cylinders 


67—Flanged Bearing Liners 


68—Paste Solder Contains Flux 
69— Totally Enclosed Motor 
70—Resistors for Printed Circuits 
71—Hose Assembly for —100 F to 500 F 
72—Fatigue-Resistant Steel Bar 


13— Servo Control Valves 


Own 


74—Fast-Drying Enamels 
75—Variable Speed Pulley 


76—Air Cylinders 


77—Regulated Power Supplies 


78—Electronic Counting System 


Heating Elements 0.032 in. Thick 


Rotary Switch for Small Appliance 


Pneumatic Switching Valve 
Hydraulic 
A-c 


Metalized 


Symbols Template 


Line Regulator 


Hermetic Termina 


Desk 


Drafting 


Oscillograph Record Camera 


Self-Measuring Dividers 


ard T 


88 Drawing Bi 
tion 


Square Con 


PRODUCTS ADVERTISED [Y 


NEW PRODUCTS ... 


NEW BULLETINS ... 


SPECIFIC DATA... 


NEW BULLETINS e o o listed below are described 


on pages 309 to 325. Circle key number for your copy. 


89-—Electrical-Electronic Components 
90—Double-Enveloping Gears 
91—Speed Control 

92— Deposited Carbon Resistors 
93—Powder Metallurgy Standards 
94—Cast Irons 

95—Stainless Brazing Paste 
96—Asbestos and Other Products 
91—Speed Control and Drive 
98—Alloy for Anchoring Components 
99— Brass Alloy Powders 
100—Bismuth Alloys 

101—Carbon and Alloy Steels 
102—Metallizing 

103—Seamless and Welded Tubing 
104—Investment Casting 
106—Colloidal Dispersions 

106—Fluid Motors 


107—Glass-bonded Mica 
108—Electric Motors 
109—-Selenium Rectifiers 
110—Hydraulic Tube Fittings 
111—Clad Metals 

112—Relays 

113—Magnetic Materials 

114— Interval Timer 

115—Steel Industry Statistics 
116—PVC Pipe Fittings and Flanges 
117—Ruling and Drawing Devices 
118—Piston Packing 

119—Heat 

120—Cold-Finished Steel Bars 
121— Forgings 

122—Powder Metallurgy 
123—Aluminum Bronse Alloys 
124— Vibration Mountings 


PRINT or TYPE your address on other side before mailing 


CIRCLE THESE NUMBERS FOR FURTHER INFORMATION ON PRODUCTS ADVERTISED 


2 
24-5 
42 
56-7 
74 
89 


248 
262 


292 
L306 
318 
L333 
346 
356 
366 
L378 TR378 
L383 TR386 
BR392 T393 
401 L402 
415 416 


12 13 14 16 

33 35 36 

48 50 

64 66 

81 83 

96 98 

11) I 113 114 
130 132 
240 241 
255 256 
270 271 72 
284 285 286 
299 300 301 
311 312 313 
325 328 337 
L340 R340 341 
BR3590 351 T352 
361 L362 TR342 
373 T374 BL374 
L382 TR382 BR382 
L389  R38$ T3290 
BR396 397 TL398 
TR404 BR404 405 
424 425 427 


302 
314 
328 
342 
B352 
BR362 
BR374 
383 
B390 
BL398 
L406 
as 


CIRCLE THESE NUMBERS FOR INFORMATION ON NEW PRODUCTS LISTED IN THIS ISSUE 


4 

18 
32 
45 


20 
34 
48 
62 


7 
‘ 


10 n 12 13 
34 25 26 17 
38 39 40 41 
52 53 54 55 
Lu] 67 Ax ^u 
80 ŝi 32 a3 


CIRCLE THESE NUMBERS FOR COPIES OF NEW BULLETINS LISTED IN THIS ISSUE 


90 91 92 93 
104 105 106 107 
118 119 120 121 
132 133 134 135 
146 147 148 149 
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109 110 lil 112 114 115 
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125—Counters and Actuators 147— Potentiometers 153—PVC Pipe and Fittings 
126—Magnetic Clutches and Brakes 148—Analog-to-Digital Converter 1564—Steel Reels 

127—Beryllium Products 149—Electro-Mechanical Integrator 155—Venturi Tubes and Nozzies 
128—Hard-Surfacing 150—Lattice Mountings 156—Hose Couplings 
1298—Indicator Lights 151—Counters 157—8peed Control 
130—Expansion Joints 152—-Mechanical Tubing 158—Machine Tool Clutches 
131—Rigid PVC Pipe 

132—Control Transformers 

133—Stainiess Fasteners 

134— Sound 

135—Hydraulic Equipment USE THIS SERVICE 

136—Hydraulic Equipment 

131— Numerical Indicator : 

138—Rotary Stepping Switches . . . . fo get your copies of new catalogs and Bulletins 
139— Relays 

140—Relays 

141——-Pressure Ratio Indicator 
142—Fhp Motors 

143—Limit Switch 2 : : : " 
tiun . . « « for mere information about products advertised in this issue 
145—Electrical Connectors 

146—Two-Hand Clutch Controls 


. . . « for information on New Products listed in this issue 


PRINT or TYPE your address before mailing 
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Requests for information made 
through Product Engineering Read- 
er's Service will be forwarded to the 
manufacturer as quickly as we can 
process them. If you write directly 
to the manufacturer, please identify 
advertisement by issue and page 
number to facilitate reply. 
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See MASTER for a selection of motor 
drives that you can get nowhere else— 
for specialized power drives unequalled for 
flexibility, compactness and performance. 
See Master for the right horsepower, right 
shaft speed, right mounting features— to 
add salability to your products, efficiency 


to your plant equipment. 


Master components are designed to 
combine in one compact unit to suit your 
needs exactly—all the way up to 400 
H. P. Just ask us for information. 


Motor Ratings.!4 to 400 H.P. All phases, voltages, and fre- 
quencies. 

Motor Types...... Squirrel cage, slip ring, synchronous, repulsion- 
start induction, capacitor, direct current 

Construction ..Open, enclosed, splash-proof, fan-cooled, 
explosion-proof, special purpose. 

Speeds Single-speed, multi-speed, and variable speed. 

Installation Horizontal or vertical, with or without flanges 
and other features. 


Power Drive Electric brakes (2 types) —5 types of gear re- 

Features ............duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units—fluid drives— 
every type of mounting. 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 





ELECTRIC MOTORS 


How high load capacity is built into less space 


in Dodge-TIMKEN All-Steel pillow block 


HIS rugged Dodge-Timken pil- 
low block packs more capacity in 
less space than ever before. All-steel 
construction gives it extra strength 
and durability. The design is compact. 
No special thrust devices that take 


up extra space are needed—the two- 
row Timken* tapered roller bearing 


takes both radial and thrust loads in 
any combination. And full line con- 


tact between the rollers and races 
assures high load capacity. 


Ihe cutaway view below shows the 
bearing. It is of special design, with 


tapered bore and self-aligning spher- 


ical outer surface—never requires ad- 


justment. As in all Timken bearings, 
races and rollers are case-carburized 


and have tough, shock-resistant 
cores under hard, wear-resistant sur- 


faces. Under normal conditions, the 
Timken bearing will last the life 
of the machinery with which the 
pillow block is used. 


In addition to the all-steel pillow 


block shown here, Timken bearings 
are also used in the Type "E", Double- 
Interlock, Type “C”, and Special- 
Duty pillow blocks—other versatile 


pillow blocks in the Dodge-Timken 
line with a wide variety of uses in 


industry. 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL NOT JUST A ROLLER 


THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


To be sure of the finest bearing 


steel, we make our own— America’s 


only bearing manufacturer that does. 


No other bearings can give you all 
the advantages you get with Timken 
bearings. Include them in your design 


plans...specify them for the machines 
you buy or build. Look for the trade- 


mark "Timken"— it's on the bearing 
that makes any machine run better 
Ihe Timken Roller Bearing Companv, 
Canton 6, Ohio. Canadian plant: St. 
Thomas, Ontario. Cable: “TIMROSCO”, 


This symbol on a product mean 


sts bearings are the best. 


gom 


How DODGE MANUFACTURING 
CORPORATION, Mishawaka, Ind., 


mounts Timken bearings in the 
Dodge-Timken All-Steel pillow 
block. non-expansion 
block with fixed bearing. Below: 


expansion block with floating 
bearing. 


Above: 
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LOADS OR ANY COMBINATIC 





